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This is the first Book of Abstracts produced by the Military Operations 
Research Society in conjunction with a MORS Symposium.  The MORS Staff 
and Board of Directors is continuously seeking ways to make MORS  and the 
Symposia more responsive to the needs of our members.  We have long known 
that the information exchange at a symposium is invaluable.  We understand 
that the ability to quickly follow-up on information received there, or to further 
a contact made with an author of a particular presentation is desirable. 

We decided that one way to make the information at the symposium more 
valuable would be to publish the names and addresses of the authors, along with 
the abstracts of their presentations, if available.  We hope that you fmd the 
information in this document of use to you. 

Abstracts published in this book had to be Unclassified and Approved for 
Public Release.  Some abstracts are missing because they were not cleared 
for public release.  Some are missing because they had not been submitted 
at the time of publication. 

Putting this book together took an enormous amount of time and effort on the 
part of the Working Group Chairs, who submitted the abstracts for their 
Working Group on disk and hard copy and who followed up with all their 
authors to insure public releasability.  The staff thanks them for their hard 
work.  Without them, this book would not have been possible.  Thanks also go 
to Cynthia Kee-LaFreniere, who took what was submitted on disk and patiently 
reformatted it into WordPerfect®, making all the working groups as consistent 
with one another as was possible. 

Since MORS is publishing this book of abstracts, we will not be publishing a 
proceedings from this Symposium.  Papers will be collected from Special 
Session presenters and from Best Working Group Paper presenters, assembled 
and submitted to DTIC for distribution to those who wish to request it.  This 
process will probably take about 6-9 months after the Symposium. 

As always, we appreciate input from our members.  If you have comments 
about this Book of Abstracts, please call or write me at the MORS office. 

Natalie S. Addison 
Associate Executive Director 

and Publisher 



62nd MORSS Special Sessions, Prize Papers, Tutorials and Composite Groups 
See 62nd Final Program for Abstracts. 

SPECIAL SESSIONS 
Dr. Harry J. Thie, RAND 
Special Sessions Coordinator 

Readiness 

Michael A. Parmentier 
ODUSD, Readiness and Training 
4000 Defense Pentagon 
Washington, DC  20301-4000 
Phone:   703-695-2618; FAX:  703-693-7382 

Mini-Symposiiim  Report:     Simulation  Data and Its 
Management (SIMDATAM) 

Michael F. Bauman 
USA TRAC 
Attn:   ATRC-ZD 
Fort Leavenworth, KS  66027-5200 
Phone:   913-684-4689; DSN: 552-5689 
FAX: 913-684-4368 
email: bauman@tracer.army.mil 

Education Session 

Professor Peter Purdue 
Naval Postgraduate School 
Department of Operations Research 
Monterey, CA  93943 
Phone:  408-656-2381; DSN: 878-2381 
FAX:  408-656-2595 
email: 4008p@navpgs.bitnet 

Mini-Symposium 
Enough?" 

Report:      "How  Much   Testing  Is 

John F. Gehrig 
USA TEMA 
Attn:   DACS-TE 
200 Army Pentagon, Room 3C567 
Washington, DC  20310-0200 
Phone:   703-695-8995; FAX: 703-695-9127 

Efficiency and Economy in MUitary Operations Research 

William Ban- 
US Army MISMA 
Suite 808, Crystal Square 2 
1725 Jefferson Davis Hwy 
Arlington, VA  22202 
Phone:   703-607-3376; DSN: 327-3376 
FAX: 703-607-3381 

Heritage Session - 50 Years ofMORS 

Mr. Arthur Stein, FS 
Institute for Defense Analyses 
1801 N. Beauregard Street 
Alexandria, VA 22311 
Phone:   703-845-6980; FAX: 703-845-2588 

Distributed Interactive Simulation (DIS) in Support of 
Acquisition 

Howard Carpenter 
The MITRE Corporation 
MS W440 
7525 Colshire Drive 
McLean, VA  22102 
Phone:   703-883-5469 

Junior/Senior Analyst Session 

Richard E. Hebnuth 
SAIC 
8201 Greensboro Drive, Suite 470 
McLean, VA  22102 
Phone:   703-847-5587; FAX: 703-847-6406 
email: helmuth@tecnetljcte.jcs.mil 

An Analysis of Peacekeeping Operations: Peacekeeping 
and the New World Order 

E.B. Vandiver III, Director 
US Army Concepts Analysis Agency 
8120 Woodmont Avenue 
Bethesda, MD  20814-2797 
Phone:   301-295-1605; DSN 295-1605 
FAX: 301-295-1287 

PRIZE PAPERS SESSION 
Michael F. Bauman 
HQTRAC 
Phone: 913-684-4689 

RIST PRIZE PAPER 

Batdefield Combat Identification System Near Term 
(BCIS-NT) Cost and Operational Effectiveness Analysis 
(COEA) 

Lounel D. Southard, MAJ Steven V. CaUan, Angelo J. 
Chieffo, William L. Boston, Douglas C. Mackey, Mark 
Adams and Michael Neal 



us Army TRADOC Analysis Center 
Attn:   ATRC-WBB 
White Sands MissUe Range, NM   88002-5502 
Phone:   505-678-1461; DSN: 258-1461 
FAX: 505-678-5104 
email: southard@wsmr-emh91 .army .mil 

BARCHl PRIZE PAPER 

Constrained System Optimization and Capability Based 
Analysis 

Capt R. Garrison Harvey, HQ Air Mobility Command, 
LtCol Kenneth W. Bauer, Jr., AFIT, Joseph R. Litko 
HQ Air Mobility Command 
HQ AMC/XPY 
402 Scott Drive, Unit 3L 
Scott AFB, IL  62225-5307 
Phone:   618-256-5560; DSN 576-5954 
FAX:  618-256-2502 

TUTORIALS 
Andrea Weiss 
The MITRE Corporation 
Phone:  703-883-6138 

An   Overview   of  AirLand   Combat   Modeling   and 
Simulation 

Michael W. Garrambone 
VEDA, Inc. 
5200 Springfield Pike, Suite 200 
Beavercreek, OH  45431-1255 
Phone:  513-476-3516; FAX: 513-476-3577 

BeUer,  Cheaper, and Tighter Results Using Modern 
Experimental Design 

Dr. Stephen T. Dziuban 
Logicon RDA 
105 E. Vermino, Suite 450 
Colorado Springs, CO  80903 
Phone:   719-635-2571; FAX: 719-632-1876 
emaU: SDZIUBAN@LOGICON.COM 

Presentation Techniques/or Operations Research Analysts 

Barbara Mroczkowski 
US Army Logistics Management College 
Attn:   ATSZ-MSO 
Fort Lee, VA  23801-6050 
Phone:   804-765-4263; DSN: 539-4263 
FAX: 804-765-4648 
emaU: BMROCZKO@ALMC-LEE.ARMY.MIL 

W&A: Philosophy, Management Approaches, Methods, 
and Tools 

Dr. Paul K. Davis 
RAND 
PO Box 2138 
Santa Monica, CA 90407-2138 
Phone:  310-393-0411; FAX: 310-393-4818 
email: pdavis@rand.org 

Designing, Testing, and Evaluating Command, Control, 
Communications, Computers, and Intelligence (C4I) 
Systems 

LTC James E. Armstrong, Jr. 
US Military Academy 
Department of Systems Engineering 
West Point, NY  10996 
Phone:  914-938-2700; DSN 688-2700 
FAX:  914-938-5565 

How to Run a Winning Working Group 

Richard E. Helmuth 
SAIC 
8201 Greensboro Drive, Suite 470 
MeLean, VA  22102 
Phone:   703-847-5587; FAX: 703-847-6406 
email: helmuth@tecnetljcte.jcs.milSAIC 

COMPOSITE GROUP SESSIONS 

STRATEGIC - Working Groups 1, 3, 4 
Chair:  Kerry Kelley 
USSTRATCOM/J533 
Phone:  402-294-1652 

Arms Control, Disarmament and Nonproliferation Treaties 
and Agreements: An Update 
Mr. Alfred Lieberman, FS, Acting Assistant Director for 
Intelligence, Verification and Information Support 
US Arms Control and Disarmament Agency 
320 21st Street, NW 
Washington, DC  20451 
Phone:   (202) 647-4695; FAX (202) 736-4115 

Status/Update of the Nuclear Posture Review (NPR) 

BGen Anthony J. Tolin 
Deputy Director for Strategic Plans and Policy, J5 
5101 Joint Staff, The Pentagon 
Washington, DC  20318-5101 
Phone:   703- 697-8114; FAX: 703-614-7712 



NAVAL WARFARE - Working Groups 5, 6 
Chair:  Sue Iwanski, Grumman 
Phone: 516-346-9138 

Navy Joint Mission Area/Support Area Assessments 

CAPT Hugh N. McWilliams 
OPNAV (N812) 
The Pentagon 
Washington, DC  20350-2000 
Phone:  703- 695-3797; DSN: 225-3797 
FAX:  703-693-9760 

AIRLAND CONTINGENCY OPERATIONS - Working 
Groups 2, 7, 8, 9, 10, 11, 12, 13, 14 
Chair:   LTC Cy Staniec, ODPA&E(DC&L) 
Phone:  703-697-1600 

Modeling and Simulation in the Warfighting Headquarters 
COL Gabriel Rouquie 
HQ EUCOM, Office of Analysis and Simulation 
Unit 30400, Box 461 
APO AE 09128-4209 
011-49-711-680-5353; DSN: 314-430-5353 
FAX: 314-430-5296 

The Joint Littoral Warfare Mission 

Mr. James S. O'Brasky 
Naval Surface Warfare Center 
Dahlgren Divison, Code A-04 
Dahlgren, VA  22448-5000 
Phone:   703-663-7369; DSN: 249-7898 
FAX: 703-663-7898 

Carrier Battle Group Effectiveness in Support of the 
Naval Expeditionary Warfare Concept 

Mr. William MulhoUand 
McDonnell Douglas Aerospace - East 
PC Box 516, MC 0642233 
St. Louis, MO  63166-0516 
Phone:   314-232-9647; FAX: 314-233-5125 

Measures of Effectiveness: Quantitative Tool for Decision 
Making 

Mr. Vincent F. Neradka 
The Johns Hopkins University 
The Johns Hopkins University Applied Physics Laboratory 
Laurel, MD  20723 
Phone:   301-953-5449; FAX:   301-953-6896 
email: vince_neradka@jhuapl.edu 

Harrier // Plus Effectiveness Analysis 

Mr. William M. MulhoUand 
McDonnell Douglas Aerospace - East 
PO Box 516, MC 0642233 
St. Louis, MO 63166-0516 
Phone;   314-232-9647; FAX:   314-233-5125 

Joint Warfare Implications of the Near-Simultaneous 
Major Contingencies: Programming and Policy Analysis 
in OSD 

Dr. William G. Lese, Jr. 
Director, Land Forces Division, OSD(PA&E) 
The Pentagon, Room 2B256 
Washington, DC  20301-1800 
Phone:   703-695-0881; DSN: 225-0881 
FAX: 703-693-5707 

SPACE/C3I - Working Groups 15, 16, 17, 18 
Chair:  Dr. Sidney Kissin, National Security Agency 
Phone: 301-688-0562 

SALIENT PROBLEMS IN THEATER MISSILE 
ENGAGEMENTS - ARE WE ON THE ROAD TO AN 
EFFECTIVE DEFENSE CAPABILITY? 

Command and Control: The Key to Successful Theater 
Missile Defense (TMD) Operations 

Mr. Jack Burkett 
BDM Federal 
PO Box 550 
Leavenworth, KS  66048 
Phone:   913-651-7800; FAX 913-651-2416 

Operational Contributions of Space Systems to Theater 
Missile Engagements 

Dr. David Finkleman and Mr. Jerry Brown 
USSPACECOM, Center for Aerospace Analysis 
250 S. Peterson Blvd, Suite 16 
Peterson AFB, CO  80914-3180 
Phone:   719-554-5071/3945; FAX: 719-554-5068 



Relevant Military Environmental Factors 
Mr. Stan Grigsby 
Techmatics, Inc. 
2231 Crystal Drive, Suite 1000 | 
Arlington, VA 22202 | 
Phone:   202-767-7829; FAX 202-404-8445 I 
email: grigsby@bdcv8.nrl.navy.mil 

Operations Research and Intelligence 

Mr. John Milam \ 
BDM Federal, Inc. \ 
1501 BDM Way s 
McLean, VA 22102-3204 
Phone:  703-848-5747; FAX: 703-848-6666 

RESEARCH AND DEVELOPMENT - Working Groups '■ 
19, 20, 21, 22, 23 
Chair:  James Bexfield, IDA 
Phone:   703-845-2107 

Panel Topic:   Implications of Modeling and Simulation 
Management on Military Analysis 

Chair: James N. Bexfield 
Institute for Defense Analyses 
1801 N. Beauregard Street 
Alexandria, VA  22311 
Phone:   703-845-2107; DSN: 289-1825 
FAX: 703-845-6722 
email: jbexfield@ida.org 

RESOURCES AND RECONSTITUTION - Working 
Groups 24, 25, 26, 27, 28, 29 
Chair:   Mary JoAnn Carroll, AFSAA 
Phone:   703-695-0794 

Defense Market Behavior 

Dr. Richard E. Hayes 
Evidence Based Research, Inc. 
1595 Spring Hill Road, Suite 330 
Vienna, VA  22182 
Phone:   703-893-6800   FAX: 703-821-7742 



62nd MORSS Working Group Abstracts 

WG 1 — Nuclear Operations 
Chair: Ray D. Vaiek, USSTRATCOM/J533 
Phone: 402-294-4778 

Dr. Ted Hardebeck 
USSTRATCOM/J5B 
901 SAC BLVD STE 2E10 
OffuttAFBNE 68113 
Phone: (402) 294-7882 

Reengineering Nuclear War Planning 
On taking office this past January, President 

Clinton issued a challenge to come up with a plan to 
reinvent government.   In November 1992, I sent out a 
similar tasker:   to reinvent USSTRATCOM's Strategic 
War Planning System (SWPS). 

SWPS is the process by which USSTRATCOM 
creates our nation's nuclear war plan, the Single 
Integrated Operational Plan (SIOP).   As you can well 
imagine, this plan has been in a tremendous state of flux 
over the last few years due to the breakup of the Soviet 
Union.   That's the challenge, keeping the plan current; 
becau.se the SIOP is so complex it historically takes up to 
18 months to build, deconflict, disseminate, and prepare 
for execution. 

In order to overcome the challenges associated 
with the new world order, I directed the creation of the 
Strategic Planning Study Group (SPSG).   Its charter: 
reinvent the SWPS.   The SPSG consisted of 11 officers 
and several civilians fi-om across the entire 
USSTRATCOM staff.   The team was assisted by 
individuals and organizations throughout USSTRATCOM 
and also received invaluable inputs from OSD, the Joint 
Staff, combat-ready units, the national laboratories, and 
companies from within the software industry. 

The team began its mission by defining the 
requirements of all customers of the SIOP.   Then, they 
carefully evaluated the existing process to see how well 
SWPS meets those requirements.   Finally, the SPSG 
developed a set of options and pared them down to a 
single proposal: 

1. Create a new process called the "Living 
SIOP" in which the war plan is continuously updated 

2. Replace the current network-style data base 
with a relational system 

3. Transition those parts of our infrastructure 
that are vendor-specific to a more open systems 
infrastructure 

4. Change the application tools to accomplish 
many of the current processes in parallel versus the 
existing time-consuming, serial methods. 

USSTRATCOM will realize significant gains 
from this study.   We'll be able to develop a complete 

SIOP in 6 months, be more responsive to crisis planning 
situations, and enhance our interoperability with regional 
CINCs. Perhaps most importantly in these days of fiscal 
constraints, we'll be able to make all these changes 
within a declining budget, save $20 million annually, and 
reduce the number of personnel required to create the 
SIOP. 

We've met the challenge issued by President 
Clinton.  As a result of our efforts, we'll have a far- 
improved process for creating and maintaining our 
nation's strategic war plans. 

David L. Nichols, Lt Gen (Ret) 
10918 Megwood Drive 
Charlotte, NC 28277 
Phone:   (704) 541-5478;   FAX:   (704) 541-5677 

Coiinterproliferation: Strategy and Force Structure 
Implications 

On January 3, 1993, Presidents Bush and Yeltsin 
signed the START II agreement that~if adhered to~will 
play an important role in reducing the U.S. and Former 
Soviet Union's nuclear arsenals from over 20,000 
warheads at the beginning of this decade to 
approximately 3,500 by the year 2003.  This is 
encouraging news that should be welcomed by all, 
because it reduces the likelihood of first strike and 
fijrther lowers the prospects of a superpower nuclear 
war.   But START II, regardless of all its good features, 
will not end the nuclear age.  This points to the need to 
address a fiindamental question that has been set aside 
rather than debated in a well thoughtout and objective 
forum:   What is the role and future requirement for 
nuclear deterrence in U.S. national security? 

Detracting fi-om this debate is a certain euphoria 
that has emerged with the disintegration of the Soviet 
Union, breakthroughs in arms control talks, and the 
performance of U.S. conventional military forces in the 
Persian Gulf War.   These events have encouraged 
wishful thinking by some military strategists who are 
beginning to take the view that nuclear weapons are 
obsolete.   Another factor has been the shrinking defense 
budget.  This has caused congress and DoD to put 
nuclear systems on the chopping block in an effort to 
retain conventional capabilities and to encourage arms 
control activities.  These views pose a grave risk to our 
national security posture, because their premise is faulty. 
Granted, the U.S. does not need the large nuclear 
arsenals of the past, but we must not let the pendulum 
swing to the other extreme—as it appears to be headed. 
Such a dramatic change would be reasonable if nuclear 
weapons were obsolete or could be eliminated entirely, 
but neither is the case.   The technologies are here; 
people will continue to use them to their advantage; and 



from a planner's viewpoint, it would be foolish to think 
otherwise. 

An adverse trend has already been established, 
and unless checked, it will erode our ability to design 
and build nuclear weapons to meet our future deterrent 
needs.   It also will affect the ability of our military to 
maintain and employ nuclear weapons should future 
threats to our security make such actions necessary. 
Some welcome this as a step towards arms control, but it 
does not track with reality.  This is not to argue against 
arms control, but it does suggest that caution is needed. 
First, histoiy has shown that arms control agreements 
often fall short of expectations.   World War II is an 
example.  Second, arms control talks and non- 
proliferation activities have not halted the spread of 
nuclear weapons.  The number of countries with nuclear 
weapons has grown from 5 to 12 in spite of the Non- 
Proliferation Treaty.   Belarus, Britain, China, France, 
Kazakhstan, Russia, Ukraine, and the United States have 
nuclear weapons with regional and global implications, 
India, Israel, Pakistan and South Africa's weapons pose a 
limited international risk but raise major regional 
concerns.   In addition, Iraq, Iran, Libya, and North 
Korea are in the market for nuclear weapons, and if the 
credibility of our nuclear deterrent comes into question, 
allies like Germany and Japan could at some point in the 
future follow suit.  Thus, as the nuclear club gets larger, 
the potential for nuclear conflict increases. 

The basic framework for the proposed paper 
acknowledges two types of potential nuclear threats- 
global and regional.   The existing national security 
strategy plays down global threats because of successes 
in the arms control arena and disintegration of the Soviet 
Union.   Clearly, we are no longer faced with a 
monolithic threat, and warning time has increased; but 
the global nuclear threat has not gone away, the threat of 
its use has only diminished.   Fortunately, our current 
strategic systems will be an adequate deterrent against 
this threat for some time, but this will not always be the 
case.   Someday the force will have to be modernized. 
This means that we must assure stewardship of the 
existing stockpile and preserve a crucial science and 
technology base for modernization or reconstitution, if 
needed. 

Dr. Gene J. Schroeder and Dr. Thomas R. Wehner 
Los Alamos National Laboratory 
PO Box 1663, Mail Stop F607 
Los Alamos, NM 87545 
Phone:   (505) 667-0292;   FAX:   (505) 665-5283 

Proliferation Response Modeling, Simulation, and 
Analysis: A Decision Analysis Aid for Policy 
Development, Planning, and Requirements Definition 

In this program computer-based decision making 
tools for assessing targeting options for countering the 

nuclear-weapon-building process are being developed and 
applied.   In the modeling and simulations, calculated 
mission effectiveness and collateral effects are combined 
into a composite score with treatment of uncertainties. 
The current application of the model is focused on the 
nuclear fiiel cycle in a single country and on military 
strike options. 

Counterproliferation responses are generally those 
active measures undertaken to counter the procurement 
or building of weapons of mass destruction or to counter 
the weapons themselves to deny enemy or terrorist use. 
In this program we focus on the former and are 
developing analytic decision-making tools for assessing 
targeting options against the nuclear-weapon-building 
process.  These tools can be useful in 
counterproliferation planning and policy development, 
and can help identify information and technology needs. 
The goal is to put weapon-building knowledge from the 
DOE into a DoD targeting and mission planning 
perspective, and to provide a more objective and 
traceable decision-making process. 

In the analysis of pertinent response options there 
are several steps that lead to ranking of the weapon/ 
targeting options.   The first step is a vulnerability 
analysis of the weapon-building process to identify 
vulnerabilities such as choke points and time-critical 
processes that become the potential targets.   In general, 
we look for and identify the targets that, if "taken out," 
would put the proliferant out of the weapon-building 
business for the longest period of time, but other criteria 
are included also.   (The vulnerability analysis in this 
program is based on the Los Alamos Angelfire work on 
nuclear fiiel cycle vulnerabilities.)  The next step is to 
identify the appropriate weapons and then apply the 
weapons to the targets in a simulation model, currently 
the conventional targeting evaluation model (CTEM). 
The next step is to evaluate the effectiveness of the strike 
according to preselected criteria, the principal criterion 
being the amount of time the weapon-building process is 
delayed.   Next collateral effects, such as radioactive 
material dispersal, are quantified and combined with the 
effectiveness into a composite score.   Next, targeting 
errors are included by repeating the whole process in a 
Monte Carlo fashion starting with draws from weapon 
circular error probability (CEP) distributions.   Thus, the 
result is a range of scores for each option that can then 
be ranked with respect to the others.   All of these steps 
are included in the modeling and simulation. 

The first application of the model will address a 
portion of one country's nuclear fuel cycle, the 
reprocessing facilities, and military strike options with 
conventional munitions.   Effectiveness will be measured 
in terms of the time delay to achieving a weapon, and 
calculated population dose from radionuclide dispersal 
will be the collateral effect considered.   Later 
possibilities include modeling the entire weapon-building 



process, developing a discrete-event simulation model 
that would like to red teaming exercises, adding 
biological and chemical weapons, expanding beyond 
conventional strike options to covert and other actions, 
and quantification of the impacts of additional 
intelligence information and technology enhancements. 

Amelia Hagen 
Lawrence Livermore National Laboratory 
D-Division, Counteiproliferation Group 
P.O. Box 808 L-085 
Livermore, CA 
Phone:   (510) 422-4278; FAX (510) 422-3821 

Proliferation Interdiction Effectiveness Analysis 
Proliferation Interdiction Effectiveness Analysis 

establishes a methodology for analyzing possible future 
crisis scenarios involving a proliferant, by identifying 
critical nodes or paths in nuclear ftiel cycle processes 
and/or facilities and assessing the potential consequences 
of interdicting a facility or part of a facility.   The 
methodology begins with information requirements from 
intelligence and process engineering sources, moves to 
critical path analyses of the process, and ends with an 
analysis of the environmental, socioeconomic and 
political and retaliative consequences of action.   The 
actual decisions on targeting would be made by the 
responsible military organization. 

Critical pathway methodology is being used to 
analyze how pathways might shift when an option is 
removed and how the removal of options impacts both 
time and resources needed to develop nuclear weapons 
capabilities.   Information on source terms and damage 
assessment permit the use of models for environmental 
consequence analyses.   LLNL's Atmospheric Release 
Advisory Capability (ARAC) is one of the environmental 
tools used to model airborne releases.   Among the 
economic consequences to be evaluated are the costs of 
replacement of a facility, the potential loss of trade and 
the cost of the mission.   Political and retaliative 
consequences are more qualitative and rely on expert 
judgment.  The methodology is an iterative one, 
requiring the participation of a multi-disciplinary team 
and progress made to date will be shown. 

CAPT Dick Field (USN) and Lt Col Tom Hopkins 
(USAF) 
USSTRATCOM/J502 
901 SAC BLVD STE 2E10 
Offiitt AFB N E 68113-6500 
Phone: (402) 294-4102;   FAX (402) 294-3128 

Strategic Futures 
The Strategic Futures process is a systematic 

approach to correlating future strategic mission 
requirements with science and technology opportunities. 

The objective is to define USSTRATCOM's future 
mission needs, and link them to acquisition community 
research and development (R&D) efforts.   The Strategic 
Futures process is intended to complement and support 
the existing service-unique programs (e.g., the Air 
Force's Technology Master Plan development and the 
Navy's Mission Area Assessments, Roundtables and 
investment strategy development).   Strategic Futures can 
also support USSTRATCOM's participation in the 
formulation of OSD's Advanced Concept Technology 
Demonsh-ation (ACTD) program. 

The Strategic Futures process includes the 
following steps in a "strategy to tasks" approach: 
(1) Definition and prioritization of USSTRATCOM's 
fiiture mission needs; 
(2) Identification of technologies to meet needs; 
(3) Design, development and conduct of seminar 
planning games; 

(a) Definition, coordination and Strategic 
Advisory Group review of scenarios for the planning 
games; 

(b) Development of technology toolboxes, 
including technology descriptions and effectiveness 
ssessments for supporting the missions and tasks defined 
for the scenarios; 
(4) Analysis support for defining needs, developing 
technology toolboxes, designing and conducting planning 
games, and identifying leading technologies. 
(5) Integration of game and analysis results, and 
coordination of USSTRATCOM needs and technology 
solutions with technology providers to identify enabling 
technology programs, and to influence investment 
strategies and acquisition planning. 

SF2 is expected to yield both qualitative and 
quantitative results.   Pre-game planning, game conduct 
and post-game analyses will inevitably lead to deeper 
understanding of potential threats, shortfalls in meeting 
those threats, and the acquisition process that must be 
constructively engaged to produce real solutions. 
Tangible results will include scenario selection methods, 
scenario albums, technology toolboxes, and prioritized 
lists of USSTRATCOM's future mission needs and 
candidate S&T programs (including potential ACTD 
sponsorship) to meet those needs.   Results will be 
provided to organizations interested in fiiture strategic 
mission needs and technologies for addressing those 
needs. 

David J. Trachtenberg 
National Security Analyst & Member, Technical Staff 
The Analytic Sciences Corporation 
1101 Wilson Boulevard, Suite 1500 
ArUngton, VA 22209 
Phone:   (703) 558-7400  FAX (703) 524-6666 



The Role of Emerging Technologies in the Proliferation 
of Weapons of Mass Destruction 

Technology is advancing more rapidly than the 
U.S. ability to comprehend and plan for its effect on 
regional military force balances.  Many of the 
technologies that are commercially available today have a 
latent strategic potential which may be unrecognized or 
not fully understood by U.S. decision makers, and which 
may be put to use by determined proliferators in ways 
detrimental to U.S. security interests. 

One of the most notable and highly publicized 
cases of a civilian oriented technology freely available in 
the commercial marke^lace which may pose serious 
security problems for the United States is the Global 
Positioning System (GPS).   In the hands of a hostile 
power with ballistic missile capability, GPS technology 
could increase the accuracy and lethality of missile 
systems by an order of magnitude, magnifying incentives 
for aggression and providing important battlefield 
advantages in the event of conflict.   Information 
processing technologies may also contribute to the rapid 
enhancement of a nation's warfighting capabilities.   The 
capabilities found in yesterday's "supercomputers" are 
accessible in today's laptops.   Other on-the-horizon 
technologies may convey similar military advantages to 
an aggressor, and may proliferate faster than our ability 
to cope with their unintended consequences. 

This paper will identify and assess the availability 
of emerging commercial technologies with strategic 
potential, the implications of transfer of these 
technologies to Nth countries, and the range of plausable 
counter-proliferation strategies that can be enacted to 
combat the effects of these transfers.   It will be argued 
that dealing with the strategic potential of emerging 
commercial technologies on a proactive, rather than a 
reactive, basis is both warranted and feasible. 

Arnold Warshawsky, Donald Goldman, Douglas 
Stephens and R. Scott Strait 
Lawrence Livermore National Laboratory 
Technical Assessment Group 
D Division 
Livermore, CA 94550 
Phone: (570) 423-6951;   FAX (510) 423-0708 

Security Risk Assessment 
The security of U.S. nuclear weapon stockpile is 

of paramount importance.  The security record for the 
stockpile has been perfect, and to our knowledge there 
has been no attempt to take possession of a U.S. weapon. 
However, recently there has been an increase in the 
number of terrorist attacks directed against U.S. 
interests.   It is possible that a terrorist attack could be 
directed against a U.S. nuclear storage site. 

We recently made a crude estimate of the 
probability of success for a terrorist team to obtain at 

least temporary access to a U.S. nuclear weapon.  We 
found that the probability of a success may be 
comparable to that of an accidental nuclear detonation. 
Therefore, the national importance of security and use of 
control is comparable to that of nuclear safety. 

We are currently assessing the probabilities of a 
terrorist team's ability to gain access to a nuclear weapon 
in U.S. custody within the United States and to enable 
the weapon.  We have developed a methodology that 
marries classical decision theory with interactive high- 
resolution simulations.   Our progress to date will be 
described. 

T. D. WoodaU 
Sandia National Laboratories 
Strategic Studies Center, 4100 
P.O. Box 5800 
Albuquerque NM 87185 
Phone: (505) 844-0132  FAX (505) 844-9293 

Stockpile Life Study - A History of Care and Feeding 
The U.S. nuclear weapons program is undergoing 

a period of great turmoil.   The stockpile is being greatly 
reduced, the production complex is in a state of transition 
and the country is in the midst of a nuclear test 
moratorium.   Given this situation, how long can the 
nuclear weapons remaining in the stockpile last?  What 
are the implications for the reliability and maintenance of 
the remaining stoclq)ile?  This study attempts to address 
these issues by examining the historical record for 
nuclear weapons, the defect data that have been recorded 
mainly through the Stockpile Evaluation Program (aka, 
QART), and the data on changes that have been made to 
the stockpile. 

On the order of 70,000 nuclear weapons have 
been built and full systems tests have been conducted on 
roughly 20% of them.  This study reveals that 257 
"actionable" defect types have been uncovered through 
the test program and other activities related to stockpiled 
weapons.   Changes to weapons in the stockpile have been 
made to correct about one-third of these defect types, and 
also to implement new safety features and to improve 
operations and maintenance.   Comparison of the rate of 
defects and changes to date for weapons expected to 
remain in the stockpile well into the next century do not 
differ substantially from the historical trend, thus 
allowing a reasonable projection of the workload that can 
be expected from finding and fixing defects of the fijture. 

Perhaps the most important aspect of this study is 
that it sheds some light on the Stockpile Evaluation 
Program and on the process of making changes to the 
stockpile which is often transparent or at least obscure to 
most in the military. 

Joseph S. Howard II 
Los Alamos National Laboratory 



TSA-5 Military Systems Analysis 
P.O. Box 1663, MS F602 
Los Alamos, NM 87545 
Phone:   (505) 667-6451; FAX:  (505) 665-2017 
E-mail: jhoward @ lanl.gov 

Thomas W. Dowler 
LANL 
POB 1663, MS F607 
Los Alamos, NM  87545 
Phone:  505-667-3372 

TheRelative Overall Merit Assessment (ROMA) Model - 
An Approach to Comparing Warhead Candidates 

The evaluation of numerous Mk4A and Mk5A 
candidates for the Navy-DOE SLBM Phase 2 warhead 
feasibility study involved tradeoffs between competing 
attributes such as surety, weapon effectiveness, 
vulnerability, production and logistics, engineering 
characteristics, and physics evaluation.  The ROMA   • 
model was developed and used to combine figures of 
merit (FOMs) for each of the candidate warheads.  The 
results of the ROMA analyses were used in the Phase 2 
indicate the best warhead alternatives for further 
consideration. 

ROMA is a spreadsheet model that combines 
analytic and subjective inputs from the Phase 2 technical 
working groups.  The methodology uses relatives values 
for the various FOMs and normalizes them at several 
levels.   It assigns weighting coefficients to each of the 
FOMs that correspond to their assessed importance in 
overall value.   Members of the System Performance and 
Effectiveness Technical Working Group (SPETWG) were 
polled for their preferences to establish the weighting and 
tradeoff measures. 

This 45 to 60 minute briefing describes ROMA 
by using illustrative  candidates, input numbers, and 
findings, based upon the approach used in the SLBM 
Phase 2.  The briefing concludes with a discussion of the 
model's attributes. 

Capt David Van Veldhuizen, Capt Laurie Rouillard and 
Capt Skip Langbehn 
PL/WST 
3550 Aberdeen Ave SE 
Kirtland AFB NM 87117-5776 
Phone:   (505) 846-8094;   FAX:  (505) 846-9990 

Effects of High Power Radio Frequency Weapons on an 
Integrated Air Defense System (IADS) 

As technology marches forward its advances are 
quickly integrated into most nation's military arsenals. 
With the continuing development of more advanced 
electronic equipment and the growing dependence upon 
computers, especially in time-critical situations, any 
weapon with potential to disrupt or permanently damage 

these components bears scrutiny.  Since an IADS is a 
complex, highly interconnected system of 
communications networks, electronic equipment, and 
computers, it is interesting to see die effects on the 
overall system by targeting selected components.  Several 
Radio Frequency (RF) weapons which are potentially 
deadly against certain types of electronics and computers 
are now in a conceptual design phase. 

This paper discusses the effects of employing 
certain RF weapons against a "Soviet-type" IADS, and 
how overall effectiveness of the system is changed.  The 
paper contains work completed at HQ Strategic Air 
Command in 1992, and shows how lessons learned from 
this study are being currently applied.   For example, the 
paper shows how field test results are used as input into 
computer models.  The present efforts works closely with 
the US Strategic Command (USSTRATCOM). 
USSTRATCOM planners are using the results of the 
study in their "real-life" planning process. 

David J. Trachtenberg 
National Security Analyst and Member, Technical Staff 
TASC (The Analytic Sciences Corporation) 
1101 Wilson Boulevard, Suite 1500 
ArUngton, VA 22209 
Phone:   (703) 558-7400;   FAX:   (703) 524-6666 

The Counterproliferation Role of Ballistic Missile 
Defense 

The Clinton Administration has elevated the 
importance of counterproliferation in U.S. foreign 
policy.  The recently-announced Defense 
Counterproliferation Initiative (DCl) represents an 
official recognition that despite efforts to prevent it, 
proliferation may still occur.  Therefore, as the Secretary 
of Defense has stated, "we are adding the task for 
protection to the task of prevention." 

The DCI does four important things.   First, it 
acknowledges for the first time, at senior policy levels, a 
direct role for ballistic missile defense (BMD) in the 
counterproliferation mission.   Second, by focusing 
specifically on the role of theater missile defense (TMD), 
it highlights the importance placed on defending U.S. 
troops and regional allies against ballistic missile attack. 
Third, as an explicit part of U.S. counterproliferation 
objectives, it increases the prospects for Congressional 
support and funding for the TMD program.  Finally, it 
provides impetus to a restructuring of the defense 
acquisition process in order to insure that appropriate 
theater missile defense capabilities are acquired. 

Unfortunately, the DCl falls short in two major 
respects.   It fails to articulate the comprehensive role that 
TMD can play across the counterproliferation policy 
spectrum.   And it discounts the importance and relevance 
of a national missile defense to counterproliferation. 



This paper will identify and evaluate the linkages 
between BMD and proliferation, focusing on ways that 
theater missile defense might complement current U.S 
strategy.   It will be argued that BMD can play a unique 
dual counterproliferation role.   By having a dissuasive 
effect, it would enhance U.S. non-proliferation 
objectives.  And the defense capability it provides would 
offer protection from determined states that refiise to be 
deterred in their quest for weapons of mass destruction. 
Either way, ballistic missile defenses lessen the attraction 
and raise the cost of competing in the ballistic missile 
arena. 

Robert V. Homsy, Alan Sicherman, Douglas R. 
Stephens, and Katheleen C. Bailey 
Lawrence Livermore National Laboratory 
Livermore, CA 94550 
Phone:   (510) 422-6484;   FAX:   (510) 422-3821 

Cost-BenefU Analysis of Treaty Confidence-Building . 
Measures 

Provisions for verifying adherence to the 
Chemical Weapons Convention have given rise to 
concern that their benefits may not be worth the cost. 
Further concern has also been expressed that similar 
provisions might become the verification standard for 
future international arms control agreements and treaties. 

To address these concerns we are developing a 
systematic approach for determining the value of treaty 
verification means.   Our approach utilizes multi-attribute 
utility theory to trade off costs with benefits.  These 
costs are both direct and indirect.   Direct costs associated 
with verification can include on-sight inspections, 
national technical means, technology R&D and 
manufacture, and the like.   Included with indirect costs 
are less-easily quantifiable factors such as military and 
political losses associated with missed detection of 
violations and false accusations, as well as loss of 
sensitive and/or proprietary information associated with 
on-sight inspection of both government and commercial 
facilities.   Treaty benefits are realized through reduced 
risk and cost avoidance. 

Our approach provides an integrated philosophy 
for arms control treaty verification across the various 
defense concerns, including nuclear, chemical, 
biological, conventional, and missile delivery. 

LCDR Eric H. RandaU, USN 
U. S. Strategic Command 
J5/Contingency Planning Cell (CPC) , 
901 SAC BLVD Suite 2E10 
Offiitt AFB NE 68113-6500 
Phone:   (402) 294-1024;   FAX:   (402) 294-6128 

Counlerproliferation/Silver Book 

The U.S. civilian leadership,-including the 
President, Secretary of State, and Secretary of Defense, 
has articulated the national commitment to counter the 
proliferation of weapons of mass destruction (WMD). 
Military options are a key part of this 
counterproliferation effort. 

The USSTRATCOM initiative called SILVER 
BOOK consolidates present-day military options against 
nations known to proliferate weapons of mass 
destruction.  The concept will assign appropriate 
responsibility and accountability for WMD.   It will focus 
national resources on WMD as a world-wide problem, 
provide a decision tool for the National Command 
Authority, provide a planning tool for other ClNCs, and 
preserve the unity of command for the ClNCs executing 
military options. 

The Counterproliferation/Silver Book briefing will 
present the logic behind the concept of the Silver Book 
and will use an illustrative example to demonstrate the 
methodology used to develop the Silver Book against a 
fictitious target. 

Ken Watman and Dean Wilkening 
RAND 
1700 Main St 
P.O. Box 2138 
Santa Monica, CA 90407-2138 
Phone:   (310)393-0422;   FAX:   (310)451-6960 

Deterring Regional Adversaries 
With the Cold over, U.S. national security 

strategy has shifted away fi-om its focus on the former 
Soviet Union and toward possible U.S. regional 
involvements.   As a consequence, virtually all the 
fundamental elements of U.S. strategy, developed during 
the Cold war with the Soviet Union, have to be 
reevaluated as to their applicability to regional 
adversaries.   Among these fundamentals is the role of 
deterrence was the heart of U.S. strategy for countering 
the Soviets, both because war with the Soviets was 
unacceptably dangerous.   Much of what is called 
"deterrence theory" was developed specifically for this 
function.   Therefore, regional strategy requires revisiting 
basic questions about deterrence.   Should the United 
States base its regional strategy on deterrence?  Can 
regional adversaries be deterred and, if so, by what? 
What resources can and should the United States devote 
to that objective? 

This Draft report represents an attempt to come to 
grips with these fundamental questions.   As such, it 
should be of interest to policy makers, strategists, and 
military planners interested in the conceptual 
requirements for effective deterrence, as well as the 
operational and force structure implications that emerge 
should the United States make regional deterrence one of 
the pillars of its national military strategy.  As an 
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application of these concepts, a companion report (Dean 
Wilkering and Kenneth Watman, Deterring Nuclear 
Threats From Regional Adversaries, DRR-544/2-A/AF) 
addresses the specific question of strategies for deterring 
nuclear attacks against the United States or U.S. allies by 
regional nuclear powers.   This second report should be 
of interest to policy makers interested in U.S. 
counterproliferation policy. 

Frederic S. Nyland 
P.O. Box 1674 
Idaho Springs, CO  80452 
Phone:   (303) 567-2163;   FAX: (303) 567-4605 

Strategic Retaliation and Theater Missile Defenses 
The purpose of this paper is to provide a first 

order examination of the potential impact of a Russian 
theater missile defense on the nuclear retaliatory 
capabilities of the United States.   Various strategic 
defense and offense options are considered, assuming that 
theater missile defenses are allowed to be deployed in 
each homeland.   Other agendas are addressed which 
would either limit the effectiveness of theater missile 
defenses when used against strategic missiles, or ban the 
deployment of such defenses in the homelands of Russia 
or the United States.   A basic assumption is that the 
terms of the START II Treaty will have taken full effect. 

WG 2 ~ Missile Defense 
Chair: Robert W. Grayson, MITRE 
Phone: 703-412-5264 

CAPT James McClane, USN and CAPT Al Fraser, USN 
CINC USAtlantic Command (J8/J5) 
1562 Mitscher Ave., Suite 200 
Norfolk, VA 23551-2488 
Phone:   (804) 445-5770 

Unified Perspective 
Abstract not available. 

CAPT Peter Bulkely, USN 
Director Naval Doctrine Development Division 
Naval Doctrine Command 
8952 1st Street, Suite 200 
Norfolk, VA  23511-3970 
Phone:   (804) 445-6851 

Doctrine Development Service Perspective 
Absract not available. 

MAJOR Scott Vickers 
Ballistic Missile Defense Organization (BMDO/AQJU) 
7100 Defense Pentagon 
Washington, DC  20301-7100 
Phone:   (703) 693-6635 

TMD Tactics, Techniques and Procedures 
Abstract not available. 

Emmet R. Beeker, and 
Dr. Stephen R. Hill 
TASC 
1101 Wilson Blvd., Suite 1500 
Arlington, VA 22209 
Phone:   (703) 385-9090 

Modeling Stability in the New International 
Environment 
Abstracts not available. 

Robert L. Butterworth and Jonathan M. Gill 
Aries Analytics, Inc. 
1735 Jefferson Davis Highway, Suite 700 
Arlington, VA  22202 
Phone:   (703)413-7111 

Cooperative Development of Ballistic Missile Defense 
Abstract not available. 

Dr. David McCarvey 
RAND Corporation 
% ARTl/POET 
1745 Jefferson Davis Highway, #1100 
Arlington, VA  22202 
Phone:   (703) 412-5241 

Ms. Beth Logan 
MIT/Lincoln Laboratory 
%ARTI/POET 
1745 Jefferson Davis Hwy, #1100 
Arlington, VA 22202 
Phone:   (703) 412-5234 

Implications of Boost/Ascent Phase Intercept Systems 
for Arms Stability 
Abstract not available. 

Pat Bush and Tim Katsapis 
JAYCOR 
1608 Spring Hill Road 
Vienna, VA  22182-2270 
Phone:   (703) 847-4138 and 847-4071 

An Overlooked Priority: 
to Counterproliferation 
Abstract not available. 

Passive Defense Contributions 

Garry Barnard, Donald Harris, and Maj Paul McGutre 
Director of Combat Development 
US Army Air Defense School (ATSA-CDS) 
Ft. Bliss, TX  79916-3802 
Phone:   (915) 568-2810/5012 

11 



Array TBMD Concept of Operations 
The United States Anny Air Defense Artillery 

School (USAADASCH) developed the operational 
requirements for Patriot Advanced Capability-3 (PAC-3), 
Theater High Altitude Area Defense (THAAD), and 
Coips Surface-to-Air MissUe (Corps SAM).   Along with 
the individual system requirements, an operational 
concept was developed for employing the systems in a 
tiered defense.  The presentation proposed, herein, 
begins with a brief description of these systems, explains 
the rationale for a tiered defense, defines the concept for 
a defensive enclave, describes firing doctrine 
considerations, and concludes with an overview of 
engagement and force operations command and control. 

The defensive enclave is composed of a task 
organized Battalion-sized force along with the command 
and control structure needed to effectively execute the 
defense.   The Usk force is normally composed of a 
Patriot battalion with six fire units and a THAAD 
battery.  The task force provides preferential defense for 
critical assets.   THAAD provides the "upper tier" of the 
defense and Patriot the "lower tier".   Defense planning is 
centralized at the battalion headquarters whUe 
engagement authority is decentralized to the batteries. 
The defense planning process develops the rule sets and 
parameters used by the batteries to execute a 
decentralized but coordinated battle.   Near real time 
information exchanged between THAAD and Patriot 
within the enclave includes positional track data, 
operational status, and engagement status.   Cueing and 
alerting information is received from sources external to 
the enclave, via the Joint Tactical Information 
Distribution System and firom Patriot and the 
Commander's Tactical Terminal/Hybrid.   In turn, track 
data fi-om THAAD and fi-om Patriot is provided to the 
theater.   Additional information provided to the theater 
from THAAD and Patriot, includes predicted ground 
impact point and predicted launch point, to support attack 
operations and passive defense. 

CDR Richard Holdcraft 
Naval Doctrine Command 
8952 1st St., Suite 200 
Norfolk, VA  23511-3790 

Navy TBMD Concept of Operations 
Abstract not available. 

Dr. Robert Turner 
Institute for Defense Analysis 
1801 N. Beauregard Street 
Alexandria, VA  22311-1772 
Phone:   (703) 845-2434 

Dynamic Realtime Target Classification 
Abstract not available. 

LTC Tony Jimenez 
Ballistic Missile Defense Organization (BMDO/AQQT) 
Room 1E1044 
7100 Defense Pentagon 
Washington, DC  20301-7100 
Phone:   (703) 693-6634 

The Role of UOES in System Development/Acquisition 
Abstract not available. 

Dr. William Kuhn 
The MITRE Corporation 
% ARTI/POET 
1745 Jefferson Davis Highway 
ArUngton, VA  22202 
Phone:   (703) 412-5256 

UOES Analyses 
Abstract not available. 

Mr. Charles Hirsch 
% ARTI/POET 
1745 Jefferson Davis Highway 
ArUngton, VA  22202 
Phone:   (703) 412-5217 

UOES Contingency Operations Planning 
Abstract not available. 

Ms. Joan S. Lovelace and Dr. William Kuhn 
Strategic and Theater Army Systems 
The MITRE Corporation 
7525 Colshire Drive 
McLean, VA  22102-3481 
Phone:   (703) 883-6154;   (703) 412-5256 

UOES as an Innovative Acquisition Approach for TMD 
Abstract not available. 

Maj Vincent Rush 
HQ Air Combat Command/DRT 
204 Dodd Blvd., Suite 226 
Langley AFB, VA 23665 
Phone:   (804) 726-8886 

Theater MissUe Defense BMC4I Operational Concepts 
Abstract not available. 

Maj Paul E. Tabler 
Force Applications Division 
Air Force Studies and Analysis Agency 
1570 Air Force Pentagon, Rm 1D380 
Washington, DC  20330-1570 
Phone:   (703) 695-5282 
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Analysis of a Multi-Layered Theater Air Defense (TAD) 
Capability 
Abstract not available. 

COL Richard F. Hardy 
Test Director 
OSD JADO/JEZ JTF 
EgUn AFB, FL 32542-5000 
Phone:   (904) 882-5688 

Joint Air Operations 
Abstract not available. 

Clyde P. Molloy 
Hughes Aircraft Co. 
6044 Gateway Blvd. East, Suite 500 
aso, TX  79905-2016 
Phone:   (915) 779-0088 

Michael K. Phillips 
SAIC 
6725 Odyssey Dr. 
HuntsviUe, AL 35805-3301 
Phone:   (205) 776-3059/876-7866 

Army TMD Interoperability Testing 
Abstract not available. 

James H. Perkins 
The MITRE Corporation 
% ARTI/POET 
1745 Jefferson Davis Highway, Suite 1100 
ArUngton, VA  22202 
Phone:   (702) 412-5247 

Implications of Theater Interoperability 
Abstract not available. 

Robert A. Davison 
Hughes Aircraft Co 
POD 3310 
FuUerton, CO  92634 
Phone:   (714) 732-8700 

Distributed Air Defense/Missile Defense 
Abstract not available. 

Maj Keith D. Solveson and Ms. Barbara Bormolini 
Director, TRADOC Analysis Center 
Attn:  ATRC-SA 
Ft. Leavenworth, KS  66027 
Phone:   (913) 684-5426 

PATRIOT Advanced Capability Level 3 (PAC-3) Cost 
and Operational Effectiveness Analysis 
Abstract not available. 

Maj Rene Ramirez 
Ballistic Missile Defense Organization (BMDO/AQIB) 
Room 1El044 
7100 Defense Pentagon 
Washington, DC  20301-7100 
Phone:   (703) 693-6634 

Theater Interoperability 
Abstract not available. 

LTC Byron Baker 
DirJlTC:   Attn TCBA 
Ft Huachuaca, AZ  85613-7020 
Phone:   (602) 538-5105 

Joint TMD Interoperability Certification 
Abstract not available. 

Cecil Graham, DeRon Decker, Brian O'Halloran, and 
John Byrant 
CAS Inc. 
Box 11190 
HuntsviUe, AL  35814 
Phone:   (205) 895-7640/895-7661 

TMD Interoperability at What Price? 
Abstract not available. 

Capt Jeff Brown 
Reconnaissance Program Office (REM) 
Aeronatical Systems Center 
2145 Monahan Way 
Wright-Patterson AFB, OH  45433-7017 
Phone:   (513) 426-0903 

Gold Pan: A Tlieater Missile Defense Demonstration 
Abstract not available. 

Frank Maressa 
Test Bed Program Office 
Teledyne Brown Engineering 
300 Sparkman Drive 
P.O. Box 070007 
HuntsviUe, AL 35007-7007 
Phone:   (205) 726-2592 

Addressing BM/C3 Issues on the Extended Air Defense 
Test Bed 

The Extended Air Defense Test Bed (GADTB) is 
a newly developed, medium to high fidelity, theater-level 
simulation capability that wiU model the Extended Air 
Defense (EAD) Environment. The EADTB is sponsored 
by the BaUistic MissUe Defense Organization (BMDO) 
and has been developed by the United State Army Space 
and Strategic Defense Command Test Bed Product 
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Office, in Huntsville, Alabama.   EADTB provides the 
analyst with a flexible modeUng capability to represent 
varying BAD concepts in a Theater environment.  The 
EADTB wiU have an initial operating capability in April 
1994 and the BMC3 Experiment is planned from 
Summer, 1994 to early FaU, 1995.  The BMDO has 
defined an initial Experiment to be executed on EADSTB 
which will provide information on the evolving EADTB 
capabilities to model BMC3, and insights into the 
Theater MissUe Defense (TMD) BMC3 Architecture. 
Several BMC3 issues have been identified and these 
include:  criteria and alternatives for the reporting 
process for early warning data dissemination; value 
added of combining TMD sensor data; insights into the 
TMD Architecture communication design capabilities; 
and, performance sensitivities to the engagement 
planning process and to the modular deployment of 
Theater Missile Defenses.   This paper will discuss the 
BMC3 Issues, EADTB capabilities, development of the 
Experiment plan and design on the EADTB, and the 
Experiment schedule. 

LTC Dennis L. Lester 
Det 4, USAF Air Warfare Center (ACC) 
Kirkland AFB, NM   87117-5617 
Phone:   (505) 846-1472 

neater Air Command and Control Simulation Facility 

(TACCSF) 
The Theater Air Command and Control 

Simulation Facility (TACCSF), located at Kirkland AFB, 
New Mexico, is the worid's largest operator-in-the-loop 
air defense simulation facility.  The facility was 
developed by the Office of the Secretary of Defense, Air 
Force, and Army over a 18-year period, at a total cost in 
excess of $200 million, to address specific air defense 
and command and control issues. 

The facility is a national asset operated by the Air 
Force (TACCSF), with Army participation, and is a 
resource available for use by any US or Allied agency. 
Typical appUcations which the facility supports include, 
but are not limited to: 

- Development and refinement of new system 
requirements, concepts, tactics, plans, and 
procedures 
- Systems integration/interoperability 
- Planning, scoping, and rehearsing live 
operations 
- Extending the results of live operations into 
larger scenarios 
The TACCSF simulates air defense functions such 

as tracking, identification, weapons allocation and 
control, and kill assessment for all execution levels of 
integrated Army/Air Force air defense.   The TACCSF 
includes the following components:  a conti-ol and 
reporting center (CRC), control and reporting posts 

(CRP) represented by models of the German Air Defense 
Ground Environment (GEADGE) and Modular Control 
Equipment (MCE), the E-3 AWACS, E-8A Joint 
Surveillance Target Attack Radar System (J-STARS), 
RC-135 Cobra Ball, Airborne Laser, 
F-15E, F-lSCs, an Army air defense brigade 
(AN/TSQ-73), PATRIOT air defense battalion with six 
fire units, a HAWK battaUon with eight fire units, and 
unattended ground sensors.   Effects of inputs from a 
Special Information System (SIS) are modeled as is the 
information flow from the Rivet Joint/TIBS, a Sector 
Operations Center (SOC) and Wing Operations Center 

(WOC). 

Dr. Ron Enlow 
Institute for Defense Analysis 
1801 N. Beauregard Street 
Alexandria, VA  22311 
Phone:   (703) 846-6874 

neater MissUe Defense Test Design 
Abstract not available. 

Greg D. Hulcher 
Strategic and Space Systems, OSD (A&T) 
The Pentagon, Room 3E130 
Washington, DC  20301 
Phone:   (703) 693-3614 

Counter Proliferation Overview 
Abstract not available. 

Mr. Rod Summers 
US Army Missile Command (AMSMI-RD-AC) 
Restone Arsenal, AL 35898-5242 
Phone:   (205)896-5663 

US Army Deep Operation Coordination Center (DOCC) 
Counterforce Concept 
Abstract not available. 

David J. Trachtenberg 
TASC 
1101 Wilson Blvd., Suite 1500 
ArUngton, VA  22209 
Phone:   (703) 358-9090/358-5251 

ne Counterproliferation Role ofBaUistic MissUe 

Defense 
Abstract not available. 

Ron McGee 
TRADOC Analysis Center/SAA-ATRC 
Ft. Leavenworth, KS  66027 
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Army Tactical Missile System Cost and OpPerational 
Efffectiveness Analysis 
Abstract not available. 

Daniel C. Holtzman 
Vanguard Research, Inc. 
10306 Eaton Place, #450 
Fairfax, VA 22030-2201 
Phone:   (703) 934-6300 

Stanley M. Sheldon 
Nichols Research 
1604 Spring HiU Road, iKOO 
Vienna, VA  22180 
Phone:   (703) 893-9720 

A Practical Approach to Validating Existing Models and 
Simulations For Use in Ballistic Missile Defense 

Given that many Models and Simulations (M&S) 
are often reused for purposes other than they were 
designed.   How does one attempt to validate old M&S 
for the new intended purpose?  This is the basic question 
that the Ballistic Missile Defense Organization's (BMDO) 
National Test Bed (NTB) program was concerned with 
when it initiated the Analytical Tool Box Program 
(ATB).   The ATB program provides two CA services to 
its customers, M&S catalog, and a Confidence 
Assessment process.   It is the CA process that is the 
focus of this paper. 

The ATB Confidence Assessment process is a 
methodology for building confidence in the results of 
M&S for a specific intended use.  The process has been 
developed in three phases and culminates in a 
head-to-head analysis capability of two o or more models 
or simulations.  This paper outlines the process, defines 
the three phases and the head-to-head capability and 
provides a high-level overview of the program. 

E. Damian DiPippa, Jerry Butler, and Mark Durant 
Coleman Research Corp. 
9302 Lee Highway, Suite 800 
Fairfax, VA  22031 
Phone:   (703) 934-7800 

Modeling the Effects of Deployment Limitations on 
TMD Capability 
Abstract not available. 

Michael W. Ellis 
BDM International 
1501 BDM Way 
McLean, VA  22102-3204 
Phone:   (703)  848-5656 

Beverly Nichols 
PEO Missile Defense 

Attn:  SAFE-MD-TMD-SI-P      - 
POB 1500 
HuntsviUe, AL 35807 
Phone:   (205) 955-4449 

Modeling TMD in Combined Arms/Joint Task Force 
Operations 
Abstract not available. 

Richard D. Small 
Pacific Sierra Research Corporation 
2901 28th Street 
Santa Monica, CA 90405 
Phone:   (310)314-2300 

New Evaluations of Defense Effectiveness 
Abstract not available. 

John Q. Bryant 
CAS Inc. 
P.O. Box 11190 
Huntsville, AL 35814 
Phone:   (205) 895-7640 

Communications Architecture for TMD BM/C3I 
Abstract not available. 

WG 3 - Arms Control 
Chair:  CDR Craig H. Cowen, US ACDA 
Phone: 202-647-4691 

Dr. Robert G. Gough 
Sandia National Laboratories 
Organization 4100B 
Albuquerque, NM 87185 
Phone:   505-844-2227, 505-845-9658 
FAX:  505-844-9293, 505-844-2896 

Arms Control Compliance:  Information Value of 
Verification Measures 

Decision analysis concepts involving the value of 
additional information were introduced by the US 
delegation to a group of technical experts charged with 
evaluating and prioritizing various verification measures 
proposed for the Biological Weapons Convention (BWC). 
This is an area of increasing concern given the 
proliferation of biological technology and weapons, 
especially among rogue countries, and the specter of 
horrific consequences if a possibly mercurial leader were 
to employ BW. 

Three of the 21 verification measures considered 
by the experts group in Geneva were evaluated: 1) 
searches of unclassified databases of BW-related 
publications; 2) use of commercial satellites to detect and 
identify facilities possibly associated with BW production 
or storage; and 3) use of on-site inspections by trained 
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personnel, possibly supplemented with analytical 
equipment, at facilities suspected of illicit BW 
involvement. 

Using realistic sensitivities and selectivities for 
Aose measures, together with representative prior 
probabilities of cheating, we demonstrated that it will be 
very difficult for any of the three measures to produce 
posterior probabilities of violation high enough to prompt 
a charge of non-compliance. 

Even when the three verification measures are 
considered collectively - perhaps as part of a sequential 
screening process where more refined, more intrusive, 
and more costly measures are employed sequentially - 
the cumulative effects of the measures may not have 
sufficient diagnosticity or discriminability to produce 
posterior probabilities of violation sufficiently conclusive 
to warrant diplomatic or military responses. 

Despite such analyses casting doubt on the 
efficacy of BWC verification measures, together with 
some nations' desires to promote verification measures 
for largely political purposes, the US experts were 
successful in persuading other delegations to adopt a 
decision analytic approach as an evaluation tool. 

Dr. Anthony Ciervo 
Pacific-Sierra Research Corporation 
2901 28th Street, Suite 300 
Santa Monica, CA 90405 
Phone:   (310) 314-2300 

Optimal Selection of Proliferation Targets 
The Template Targeting Methodology (TTM) is a 

software tool for selecting targets and weapons for 
attacking facilities in third-world weapons-of-mass- 
destruction (WMD) programs.   TTM is an extension of 
the Chemical Weapons and Nuclear Capabilities 
Acquisition Process models (CWCAP and NCAP 
respectively) developed for the intelligence community to 
determine the status of WMD programs.   While the 
current scope of CWCAP and NCAP does not address 
overt military action against proliferation targets, TTM is 
intended to fill that gap by providing a systematic means 
of to select both targets and weapons to impede a 
proliferant's progress toward a deliverable chemical or 
nuclear weapon, or to compromise his warfighting 
capability if such weapons are ab-eady stockpiled.  TTM 
could also be expanded to include targeting biological or 
missile facilities. 

Like CAP, TTM implementation is based on a 
template (or network flow) representing all the 
technological paths that a proliferant can pursue to obtain 
an operational weapons system.   Country specific data is 
entered for each activity in the template (i.e. what is the 
intent to undertake this activity? how far along is it? how 
vulnerable is it? etc.) and serves as a template "overlay" 
for that country.   Template elements may then be 

"filtered" and displayed for a given'country so that, for 
example, all activities that are underway and susceptible 
to fiirther collection are highlighted on the template. 
WMD program status may be evaluated by calculating 
the time-to-complete and intent for all paths leading up to 
milestones within the template.  Critical paths (e.g., 
fastest or most likely) may then be highlighted along with 
filtered elements. Optimal selection of targets and attack 
options is accomplished by maximizing the expected 
delay a WMD program would suffer as a result of an 
attack on facilities supporting the WMD program. 
Collateral effects are also accounted for in the 
optimization. 

Manuel L. Sanches 
System Planning Corporation 
1500 WUson Blvd. 
ArUngton, VA 22209 
Phone:   (703) 351-8669 

Identifying Indicators of Illicit Chemical Weapons 
Production Under the Chemical Weapons Convention 

The verification regime for the CWC will include 
on-site inspections for the purpose of determining the 
presence of Schedule 1 or 2 chemicals.   Environmental 
samples will be taken at a perimeter around the facility 
and analyzed for their chemical content.   In many cases, 
identification of degradation of prohibited chemicals 
could provide sufficient evidence of an agent's presence. 
This paper will present the results of work sponsored by 
the Defense Nuclear Agency to 1) model the production 
of selected Schedule 1 chemicals, 2) model the 
downwind transport and soil deposition of the production 
effluents, 3) assess the evidential significance of specific 
degradation products, 4) evaluate the ability to treaty- 
accepted inspection equipment and procedures to detect 
postulated concentrations of degradation products in soil 
samples, 5) collate and analyze available physical and 
chemical properties and environmental pathways data for 
CWC Schedule 1 chemicals and their degradation 
products to assist DNA in developing a research and 
development effort to collect missing data and resolve 
inconsi-stencies in published information. 

Robert V. Homsy 
Nonproliferation, Arms Control and International 
Security 
Lawrence Livermore National Laboratories 
Livermore, CA 94550 
Phone:   (510) 422-6484 
FAX:   (510) 422-3821 

Cost-Benefit Analysis of Treaty Confidence-BuUding 
Measures 

Provisions for verifying adherence to the 
Chemical Weapons Convention have given rise to 
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concern that their benefits may not be worth the cost. 
Further concern has also been expressed that similar 
provisions might become the verification standard for 
future international arms control agreements and treaties. 

To address these concerns we are developing a 
systematic approach for determining the value of treaty 
verification means.   Our approach utilizes multi-attribute 
utility theory to trade off costs with benefits. These costs 
are both direct and indirect.   Direct costs associated with 
verification can include on-site inspections, national 
technical means, technology R&D and manufacture, and 
the like.   Included with indirect costs are less-easily 
quantifiable factors such as military and political losses 
associated with missed detection of violations and false 
accusations, as well as loss of sensitive and/or 
proprietary information associated with on-site inspection 
of both governmental and commercial facilities.   Treaty 
benefits are realized through reduced risk and cost 
avoidance. 

Our approach provides an integrated philosophy 
for arms control treaty verification across the various 
defense concerns, including nuclear, chemical, 
biological, conventional, and missile delivery. 

Dr. Stephen R. Hill 
The Analytic Sciences Corporation 
1101 WUson Blvd., Suite 1500 
ArUngton, VA 22209 
Phone:   (703) 558-7400; FAX:   (703) 524-6666 

Some Implications of Alternative World Futures for 
Arms Control and Regional Stability 

The United States is facing the need to define its 
role in power arrangements that will evolve in the future. 
Whatever power arrangement this turns out to be, the US 
role (political, military, and economic) will aim at 
supporting regional stability.   Arms control will be one 
component of US policies that support the achievement 
of US national strategy in the regional context. 

World Futures represent the conditions that define 
strategic concepts and strategies to achieve regional 
security, and a variety of geopolitical futures is possible. 
One possible power arrangement was described by 
President Bush as the "New World Order."   Other 
possibilities include neo-isolationism, a balance of power 
among several nation or multi-national "poles" and the 
unilateral exercise of predominant US power.   Each 
alternative world future is defined to some extent by the 
level of US involvement , at the same time that it 
establishes requirements for US force size and structure. 

This paper will describe roles for the United 
States in alternative world futures and suggest 
implications for future trends in strategic, conventional, 
CW and BW arms control.  The policy-technology 
interface will play a central role, as different worid 
futures imply alternative defining strategic concepts and 

strategies which, in turn, imply-the availability of and 
reliance on differing technologies.  The process also 
works in reverse, in which case the supply of 
technologies provides the push to alternative strategic 
concepts and strategies. 

Capt Dan Green, USAF 
Air Force Institute of Technology 
2950 P St. 
Wright-Patterson AFB, Ohio 45433-7765 
Phone:  513-255-2549 ext. 4337 

Using the Continuous Solution Provided by the Arsenal 
Exchange Model (AEM) to Find Integer Solutions of 
the Missile Allocation Problem 

AEM is used to find continuous of the missile 
allocation problem.   Realistically,   an integer number of 
weapons are assigned to an integer number of targets. 
The research investigates deriving good feasible integer 
based on the continuous solution provided by AEM.  The 
ability to do analysis based on integer solutions becomes 
more important as the number of weapons and targets 
decrease. 

LTC Mark Byers, USA 
Defense Nuclear Agency 
6801 Telegraph Road 
Alexandria, VA 22310 

The DNA Hazard Prediction Program 
The Defensclear Agency (DNA) is developing an 

operational forecasting system capable of predicting the 
dispersal of hazardous materials released into the 
atmosphere for virtually any scenario.   Such scenarios 
may be associated with the use of nuclear, biological or 
chemical weapons or may derive fi-om release of 
hazardous materials from facilities or targets which store, 
produce, or use nuclear, biological, or chemical 
materials.   The program includes both research into the 
basic physical phenomena and development of efficient 
computational models.   All models  developed are being 
integrated into a flexible and responsive predictive 
system that supports both mission planning and 
emergency response.   The major technical thrusts include 
characterizing the release of hazardous materials, 
accurately representing the wind fields and weather and 
the associated transport of materials through the 
atmosphere and appropriately formalizing the expected 
effects on military and civilian personnel in terms that 
have operational significance. 

Characterizing the source is a very complex 
process.   The release of hazardous material may result 
from weapons that have been used or intercepted, from 
military or terrorist strikes on weapons production or 
storage facilities or on industrial facilities or even from 
accidents.  This portion of DNA's program includes 
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experiments, hydrocode simulations and release source 
model development.  The source terms generated are 
used to initialize an atmospheric transport calculation. 

Accurate prediction of atmospheric transport 
requires high resolution of the local wind fields and 
weather.   DNA is attacking this challenge by both 
applying current high resolution nested atmospheric 
simulations and. by developing a new multi-scale 
integrated simulation tool.   Both approaches are focused 
on forecasting capabilities to enable real-time response to 
emergency scenarios.   Multiple vapor, aerosol and large 
particle transport tools are being applied and evaluated to 
transport the hazardous materials through wind and 
weather. 

To be useful the patterns of flow and dispersal 
must be evaluated in terms of their effects on both 
military force sand non-combatants in an area of 
concern.   The transported environments must be merged 
with extensive nuisance, incapacitation and lethality 
databases and population data to generate casualty 
assessments and to evaluate potential actions in 
mitigation.   DNA is adapting tools developed for nuclear 
cloud fallout effects to these more general problems. 

An example case where some of these tools are 
applied is a hypothetical attack on a nuclear power plant. 
This paper will walk through this example from the 
hazard release characterization, to the evaluation and 
application of historical winds to aid in developing 
emergency plans, and finally to the definition of 
hazardous footprints associated with the transport of the 
released radioactive materials. 

Capt Lynne Baldrighi, USAF 
901 SAC Blvd, J533 Suite 2E10 
Offtjtt AFB, NE 68113 
Phone:   402-294-4778; FAX:   402-294-6148 

ABM Impact on the SlOP:  Cost/Benefit Trade-Offs 
USSTRATCOM was asked by CJCS for our 

thoughts on the impact on USSTRATCOM's mission if 
the Russians deployed a theater ballistic missile defense 
system similar to the US Theater High Altitude Air 
Defense (THAAD).   While a first order evaluation might 
show a drop in damage expectancy (DE), we feel that a 
narrow interpretation of these results would overlook 
other characteristics brought by defensive systems to the 
nuclear deterrence and stablility relationship.   Assessing 
only the COST of a Russian THAAD-like capability 
ignores the BENEFIT side of the equstion.   We want to 
understand both elements of the equation. 

Examining the risks to US strategic forces by the 
deployment of Russian THAAD-like ballistic missile 
defense system, we review methodologies for analysis to 
assess the impact of a Russian THAAD-like system on a 
START II laydown (at an aggregate level and more 
detailed model). 

Frederic Nyland 
6930 Birchmont Ct. NE 
Bemiji, Mn 56601 
Phone:   218-751-3342; FAX:  218-751-9294 

Strategic Retaliation and Theater Missile Defenses 
The purpose of this paper is to provide a first 

order examination of the potential impact of a Russian 
theater missile defense on the nuclear retaliatory 
capabilities of the United States.   Various strategic 
defense and offense options are considered, assuming that 
theater missile defenses are allowed to be deployed in 
each homeland.   Other agendas are addressed which 
would either limit the effectiveness of theater missile 
defenses when used against strategic missiles, or ban the 
deployment of such defenses in the homelands of Russia 
or the United States.  A basic assumption is that the 
terms of the START II Treaty will have taken fiill effect. 

Dr. Robert G. Gough 
Sandia National Laboratories 
Organization 4100B 
Albuquerque, NM 87185 
Phone:   (505) 844-2227, 505-845-9658 
FAX:   (505) 844-9293, 505-844-2896 

Proliferation Indicators — An Interim Report 
That concern over the proliferation of nuclear, 

chemical and biological weapons has grown since the end 
of the Cold War is no surprise.   Various elements of the 
Government continue to try to prevent proliferation by 
implementing a variety of export control programs;  the 
Defense Department has initiated a counter-proliferation 
program to deal with proliferation if it cannot be 
prevented;  and the Intelligence Community is giving 
increased attention to discovering and assessing 
proliferation programs wherever they may occur.   Each 
of these major types of activities relies, to varying 
degrees, on identifying and detecting various indicators 
that accompany an active program whereby a state (or 
even a non-state) seeks to develop or acquire weapons of 
mass destruction and/or the means to deliver them. 

This internal study identifies a series of potential 
indicators of proliferant activity in the areas of nuclear 
weapons — particularly the weaponization of nuclear 
devices, as contrasted to the production of special fissile 
materials — and of ballistic missiles.  The potential for 
each of several general methods for detecting and for 
assessing proliferation programs is evaluated — at several 
stages during their progression from simply a "gleam in 
someone's eye" to actual deployment and subsequent 
retirement of such weapons and missiles.   From that 
assessment, one could then match certain available or 
proposed technologies to indicators with the greatest 
potential for helping to address proliferation. 
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LtCol Charles Fletcher, USAF 
National Security Negotiations Division (AF/XOXI) 
5057 Pentagon, Rm 4C1061 
Washington DC 20330 
Phone:  703-695-6722; FAX:  703-614-4338 

Counterproliferation: Developing the Tools 
With the passing of the Cold War and the 

restraints of the bipolar Superpower framework, the US 
finds itself in an international environment characterized 
by long dormant regional power struggles whose leaders 
increasingly look to weapons of mass destruction (WMB) 
as a lever to guarantee objectives.  Though US objectives 
of a free, independent and economically prosperous 
nation are unaltered, the threat to these goals has 
changed.   While WMD are not new for the US military, 
what is new is the wealth of technology available to 
counter WMD and the potential possession of WMD by a 
wide range of actors whose motivations and risk 
tolerance differ greatly form past adversaries, potentially 
rendering them less susceptible to deterrence and more 
likely to employ WMD.   The greatest leverage to 
execute the counterproliferation of WMD is offered 
through the aerospace medium with its capability for 
rapid and flexible surveillance, strike, and assessment. 
The paper will discuss the changing international 
environment and the emerging threat, the factor effecting 
our instruments of national power, and how the US 
might best manage a response.   Finally, the paper will 
develop current USAF actions to facilitate an effective 
military to counter WMD. 

Mr. Dorn Crawford 
932 Audobon Parkway 
Louisville, KY 40213 
Phone/FAX:   502-636-3687 

Conventional Armed Forces in Europe (CFE) Treaty 
Elements, Issues and Measures of Effectiveness 

Since the signing of the Treaty on Conventional 
Armed Forces in Europe, or CFE, in Paris on 19 
November 1990, the pace of political change it 
punctuated has hardly subsided.  The 34 nations 
convened there under the auspices of the Conference on 
Security and Cooperation in Europe, or CSCE, have 
swollen to 52; the 22 original parties to the CFE Treaty, 
signatories of either the erstwhile Treaty of Warsaw or 
the North Atlantic Treaty, are now 30.   The 
unprecedented reduction of conventional armaments in 
the region from the Atlantic Ocean to the Ural Mountains 
agreed there is proceeding, but not without lingering 
difficulties and challenges. 

The CFE Treaty itself is a highly complex 
undertaking of twenty-three articles and associated 
protocols, with the full English text running to some 110 
pages.   Associated reports, notifications, and information 

exchanges to date already yield ample new metaphors for 
our concept of an 'information explosion.'   This 
overview is a self-conscious effort to distill and simpUiy 
the central aspects of the Treaty and associated 
documents, focusing on aggregate equipment and 
manpower limits, holdings, liabilities, and sites.   It 
updates and expands on a pamphlet originally composed 
at the US Army Concepts Analysis Agency in June 1991, 
whose tables and graphs also appeared in S. Hrg. 102- 
288, The CFE Treaty, pp. 301-314, and a subsequent 
update compiled at the US Arms Control and 
Disarmament Agency in March 1993. 

The analytical task this effort represents is a 
familiar one:   seeking adequate measures of effectiveness 
that economically convey the main thrust of the 
phenomenon observed.  Trading off simplicity against 
precision, impact against detail, concept against 
comprehensiveness are at the heart of scientific inquiry, 
and adequate oversight of a major arms limitation treaty 
should certainly meet the standard.   Reviewing and 
discussing means and measures employed in this pursuit 
should thus be of interest to analysts as well as policy 
makers. 

The evident premise of this work remains the old 
but still operative bromide that holds a picture to be 
worth a thousand words.  The object is to portray in a 
handful of graphics and accompanying narrative the key 
features of the CFE regime, providing the reader a quick 
survey and reference, as well as an update on issues of 
continuing interest as the Treaty is implemented.  The 
data presented draw on reports rendered under the 
Treaty's Protocol on Notification and Exchange of 
Information, including data exchanged at signature on 19 
November 1990, with corrections rendered up to 90 days 
thereafter; 'entry-into-force' data compiled as of 15 July 
1992 in connection with provisional application of the 
Treaty; and the two succeeding annual information 
exchanges conducted thus far, with data as of 1 January 
1993 and 1 January 1994. 

Dr. Peter Knepell 
Logicon RDA 
Vermijo, Suite 450 
Colorado Springs, CO 80903 
Phone:   719-635-2571; FAX:   719-632-1876 

Decision Analysis to Support Development of a 
Counterproliferation Acquisition Strategy 

The Defense Nuclear Agency (DNA) was tasked 
by the Office of the Secretary of Defense (OSD) to 
identify and prioritize counterproliferation (CP) issues as 
part of a wider DOD effort to develop a CP acquisition 
strategy.  Specifically, our objective was to identify key 
requirements, incremental to conventional warfighting 
capabilities, to counter the proliferation of weapons of 
mass destruction (WMD).   We developed a model to 
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represent alternative requirements using Expert Choice, a 
computer-based decision support tool that implements the 
well-established Analytic Hierarchy Process. 
Requirements were expressed in terms of four functional 
areas:  counterforce, active defense, passive defense, and 
C31.   Expert Choice's primary utility was in structuring 
the decision making process in terms of these functional 
areas.   In our preliminary efforts, we found that the 
application of Expert Choice methodology also provided 
an efficient forum for group discussion of CP issues. 
Follow-on efforts focused on an active defense 
acquisition strategy that included prioritization of 
programs in light of their value added to 
counterproliferation objectives. 

WG 4 - Strategic Competitiveness Analysis 
and Planning 
Chair: Thomas G. Mahnken, SRS 
Technologies 
Phone: 703-522-5588 

Dr. Alan R. Goldman 
U. S. Army 
Intelligence and Threat Analysis Center 
Building 213, Washington Navy Yard 
Washington, D.C. 20374-5085 
Phone:   (202) 479-1817; FAX: (202) 488-8846 

Global Security Forecast 
Abstract not available. 

Commander James R. FitzSimonds 
Office of the Secretary of Defense 
Net Assessment 
The Pentagon, Room 3A930 
Washington, D.C. 20301 
Phone:   703-697-1312/DSN: 227-1312 
FAX: 703-695-3810 

Assessing Future Military Competitors 
History tells us that new competitors will arise in 

the coming decades to challenge the present military 
dominance of the United States.  The competitors of 
greatest concern will be those select few that are able to 
innovate and exploit existing and emerging technologies 
to gain disproportionate military leverage.   Such 
innovation may result in a Revolution in Military Affairs 
(RMA) - a profound change in the nature or conduct of 
warfare which renders some of our own military methods 
and systems obsolete.    The critical national security 
issue for the United States today is how we best position 
ourselves to anticipate and deal with this future military 
competition. 

The problem of trying to anticipate a future that is 
very different from the present is one which the 
intelligence community is not well configured to handle. 

We cannot hope to accurately predict a future which 
offers so many technological options.   However we may 
be able to gain valuable insight into the nature of the 
competition - both near and long term - through 
analysis of empirical indicators of ongoing competition 
and of the capacity of possible adversaries to be 
particularly innovative over the next several decades. 

In addition to a new methodology, we must also 
consider major modifications to our traditional methods 
of intelligence collection, analysis, and dissemination.  In 
particular, human intelligence sources may supplant our 
primary Cold War systems as the primary means of 
discerning the nature of our future competition. 
Permanent Red Teams will offer us more insightful 
analysis of how the competition will respond, while 
expanded and innovative means of intelligence 
dissemination will be necessary to facilitate our own 
successfiil innovation to meet the future threat. 

CDR James A. Hazlett, USN 
Senior Military Fellow 
NDU/INSS/WGSC 
Ft. McNair 
Washington, DC 20319-6000 
Phone:   (202) 475-1251/2 x833   DSN:  335- 
FAX:   (202)475-1662   DSN:   335- 
E-mail:   hazlettj@ndu.edu 

Space,  Reconnaissance-Strike-Defense Complexes 
(RSDCs) and Information War 
Abstract not available. 

Michael Vickers, OSD, Office of Net Assessment 
Phone:   703-697-1312 
Bany Watts, Northrop Analysis Center 
Phone:   703-351-6655 
and Mary FitzGerald, The Hudson Institute 
Phone:   202-223-7770 

Three Perspectives on the Revolution in Military Affairs 
Abstract not available. 

Roger Fisher 
OUSD(AT) 
Pentagon, Room 3D359 
Wasington, DC  20301 
Phone:   703-693-2056 

Long-Range Precision Strike 
Abstract not available. 

Alan D. Zimm 
JHU/APL 
Phone:  301-953-9562 

Deterrence 

20 



Abstract not available. 

CDR Richard Holdcroft 
Naval Doctrine Command 
8952 First Street, #200 
Norfolk, VA 23511 
Phone:   804-445-0560 
Theater Missile Defense 
Abstract not available. 

Richard G. Paquette 
Lockheed Missiles and Space Co. 
1111 Lockheed Way, Bldg 586 
Sunnyvale, Ca 94089 
Phone:   408-742-8894 

Stealth at Sea 
Abstract not available 

COL William G. Foster, DAMO-SSW 
Phone:   703-697-5769 
CDR Joseph Sestak, OCNO 
Phone:   703-697-2534 
Col Ted Smyth, MCCDC 
Phone:   703-640-3235 
and Col Charles E. Miller, HQ USAF/XOXP 
Phone:   703-697-3717 

Service Perspectives on the Revolution in Military 
Affairs 
Abstract not available. 

Chris Lay, Lockheed Missiles and Space Co. 
Phone:   703-413-5807 
Chip Pickett, Northrop Analysis Center 
Phone:   703-351-6655 
and CAPT Peter Nanos, USN, SP-20 
Phone:   703-607-0531 

Industry Perspectives on the Revolution in Military 
Affairs 
Abstract not available. 

WG 5 ~ Expeditionary Warfare/Poweer 
Projection Ashore 
Chair: William M. Mulholland, McDonnell 
Douglas Aerospace 
Phone: 314-232-9647 

LCDR Harry Lewis, USN 
OPNAV Assessment Division (N81) 
Office of the Chief of Naval Operations 
The Pentagon 
Washington, DC  20350-2000 
Phone:   (703) 697-0059; FAX:   (703) 693-9760 

Integrated Theater Engagement Model (ITEM) 
Abstract not available. 

LCDR James T. Stewart, USN 
OPNAV Assessment Division (N81) 
Phone:   (813) 828-4266; FAX:    (813) 828-4919 

US Central Command Strike Warfare Analysis Using 
the ITEM Simulation 

Several times in the last decade the United States 
has conducted strikes of a limited scope against a 
belligerent state. As a combat command, a unified 
command must be prepared to conduct quick analysis of 
various courses of action in contingency situations where 
force projection is considered.  The utility of modeling 
and simulation of joint warfare for analysis has direct 
application in contingency planning. 

A simulation tool used by the USCENTCOM 
Combat Analysis Group for modelling power projection 
ashore is the Integrated Theater Engagement Model 
(ITEM).   It is an easily manipulated joint model that 
allows air, ground, and naval combat simulation.   It 
provides an analytic tool to simulate expeditionary 
warfare and force projection, and aids in resource and 
course of action decisions. 

The briefing wiU cover the background of the 
ITEM model and give a sample force projection analysis. 
The analysis will be a comparison between ground-based 
and carrier-based air assets in-place against targets whose 
destruction is necessary to open a sea-lane contiguous to 
a belligerent state. 

L. Dean Simmons 
Institute for Defense Analysis 
1801 N. Beauregard St. 
Alexandria, VA  22311-1772 
Phone:    (703)845-2324 
FAX:    (703) 845-6722 

Ship to Shore Fire Support System 
Abstract not available. 

Brett Meador 
McDonnell Douglas Aerospace 
MC: 064 2905, P.O. Box 516 
St. Louis, MO  63166 
Phone:   (314) 234-0363; FAX:   (314) 777-1214 

USN SSM Sizing Trends with Improving Third World 
SAG CAP Capabilities 
Abstract not available. 

LCDR Michael Truelove, USN 
Expeditionary Warfare Division (N85) 
Office of Chief of Naval Operations 
The Pentagon 
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Washington, DC  20350-2000 
Phone:   (703) 697-1450; FAX:  (703) 695-1432 

Modeling and Simulation for Expeditionary Warfare 
The Chief of Naval Operations has focused the 

"...From the Sea" strategy on four key operational 
capabilities. 
(1) Command, control, communications, computers, 
intelligence, and surveillance (C4I/Surveillance) 
(2) Battlespace dominance 
(3) Power projection of joint forces, and 
(4) Force sustainment 

Within this strategy the Expeditionary Warfare 
Division (N85) must understand and analyze broad but 
related warfare areas: amphibious warfare, shallow water 
anti-diesel submarine warfare, mine and anti-mine 
warfare (to include surf, land, deep and shallow water 
mines), naval special warfare, riverine warfare, and 
maritime prepositioning forces.   Expeditionary warfare is 
complex but can be made more understandable using 
computer models and simulations to document and' 
analyze solutions to specific problems.   Modeling and 
simulation provides a scientific approach with a 
documented, repeatable audit trail to: 

- establish requirements, 
- identify appropriate force mixes, 
- evaluate concepts and alternatives, 
- assess sustainabilify, 
- determine weapon system specifications, 
- provide training, and provide decision aid 
support to the deployed commander. 
This paper discusses requirements for modeling 

and simulation and how modeling and simulation can be 
applied to better understand the problems and issues of 
expeditionary warfare.   Attributes of models used to 
simulate specific warfare areas are discussed and why it 
si desired to have a federation of models that work 
synergistically.   The paper also emphasizes compliance 
with the common operating environment and the Navy's 
modeling and simulation master plan. 

R. C. Ferguson and G. D. Halushynsky 
Johns Hopkins Applied Physics Lab 
Laurel, MD  20723 
Phone:   (301) 953-5000; FAX:   (301)953-6663 

Tomahawk Terminal Fratricide 
Abstract not available. 

Dr. Dennis E. Callus 
Center for Naval Analyses 
4401 Ford Ave 
Alexandria, VA  22302-0268 
Phone:(703) 824-2375; DSN 289-2638 Ext. 2375 
FAX:   (703) 824-2949 

Close Air Support Issues 
Abstract not available. 

Dr. Verena S. Vomastic 
Center for Naval Analyses 
4401 Ford Ave. 
Alexandria, VA 22302-0268 
Phone:   (703) 824-2686; DSN 289-2638 Ext. 2686 
FAX:   (703) 824-2949 

Relative Cost Effectiveness of Combinations of 
Suppression of Enemy Air Defenses, Standoff 
Jamming, Onboard Countermeasures, and Standoff 
Weapons in a 2010 Scenario 
Abstract not available. 

Sandra L. Newett 
Center for Naval Analyses 
4401 Ford Ave. 
Alexandria, VA  22302-0268 
Phone:   (703) 824-2000; DSN 289-2638 
FAX:   (703) 824-2949 

Sandtrap: A Post-Strike Migsweep Tactic 
Abstract not available. 

James B. Hoffman 
Naval Research Laboratory 
4555 Overtook Ave., SW 
Washington, DC   20375 
Phone:   (202) 404-8624; FAX:   (202) 404-7887 

Advanced Technology for Precision Strike Planning 
A top-down functional analysis of the needs of a 

force level air strike planner is performed.   These areas 
include definition, assessment, planning and execution. 
Opportunities for the application of advanced technology 
are examined in the areas of target analysis, 
inter-dependent platform routing, options selection and 
resource allocation,and visualization and evaluation of 
competing plans.   An end to end system for the 
assessment and planning phases is described.   Operations 
research approaches to the target analysis, allocation and 
routing areas are also delineated.   High-end computer 
graphics for visualization, target analysis and 
preview/evaluation functions is examined.  To test the 
concept, a complex training scenario was used.   The 
results are presented. 

Steven M. Bratos 
USAE Waterways Experimental Station 
3909 Halls Ferry Rd. 
Attn:   CEWES-CA-O 
Vicksburg, MS  39180-6199 
Phone:   (601) 634-3999; FAX:   (601) 634-4314 
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Nearshore Oceanographic Forecasting During 
Logistics-Over-the-Shore Operations 

Amphibious landings and Logistics Over the 
Shore (LOTS) operations require accurate wave 
information.   Selection of a LOTS site requires that 
historical wave data, usually available only by hindcast, 
be used to choose the most favorable time and location. 
During the LOTS operation, the Commander in Chief 
(CINC) requires accurate forecasts of waves, water 
levels and currents in order to optimize the selection of 
lighterage vessels and to maximize the throughput of 
supplies within the environmental constraints.   Engineers 
at the US Army Engineer Waterways Experiment Station 
(WES), Coastal Engineering Research Center (CERC) 
have developed a real-time system that may be used by 
the CINC to forecast the above environmental factors 
using a small computer in the field.   The present system, 
demonstrated on a work station, but targeted for a high 
end personal computer, accesses weather forecasts from 
the Reel Numerical Oceanographic Center (FNOC) ahd 
calculates waves at the site of interest using a second 
generation spectral wave model.   Waves are propagated 
to the site using an appropriate refraction/diffraction 
model over the nearshore bathymetry.   Water levels and 
currents are calculated using a finite element Advanced 
ClRCulation model (ADCIRC).   The calculations are 
updated every 12 hours to provide a continuous 72 hour 
forecast of local ocean conditions.   Graphical User 
Interfaces (GUIS) have been designed to ease the 
application of the technology for the field personnel. 

Michael O. KeUy 
16th Cavalry Regiment (ATSB-SBZ-B) 
Ft. Knox, KY 40121-5220 
Phone:   (502) 624-2505; FAX:   (502) 624-5860 

Training and Leader Development Simulation for 
Mounted Warjighting 

The experience 1 have gained form working the 
Combined Arms Training Strategies (CATS) over the 
past several years has provided insights into how 
simulation could evolve into the future from the user's 
perspective.   Specifically, CATS provides an architecture 
which ties training standards/proficiency gates, resource 
requirements, and simulation and simulators together. 
By tying the resources, standards, simulation and 
simulators together, CATS becomes a tool which the 
defense community may focus and bound training 
analyses, determine the essential elements of analysis, 
perform sensitivity analyses and produce a product which 
is timely and relevant to acquisition cycle.  The merging 
of simulation and combat systems, especially C3J, into a 
single combat rehearsal system allows us to plan, 
rehearse and respond to a contingency and develop our 
material/training/ combat requirements simultaneously. 

WG 6 ~ LITTORAL WARFARE AND 
REGIONAL SEA CONTROL 
Chair: Fritz H. Brinck 
Phone: 703-663-7369 

James S. O'Brasky 
Naval Surface Warfare Center Dahlgren Division 
Warfare Analysis Department 
Dahlgren. VA 22448-5000 
Phone:   703-663-7369 ; Fax:  703-663-7898 

The Joint Littoral Warfare Environment 
Joint Littoral Warfare will be conducted in a very 

rich and complex environment which will evolve 
substantially over the next half century.   In planning the 
forces of tomorrow, it is essential that this evolution be 
anticipated.  The environment of a Joint Mission Area 
may be characterized as consisting of two major 
component:   (1) The Physical Environment (meteorology, 
oceanography, topography), (2) The Geo-Political 
Environment (geo-economic context, geo-political, legal 
context).   The premise of this paper is summarized as 
follows:   (I) In Joint Littoral Warfare; the weather, 
terrain, and aquatic environments have such significant 
impact on military operations as to deserve consideration 
as a third active participant in any potential conflict.   (2) 
The global and regional geo-political environments are 
predictable up to two at least generations in the future 
(40-50 years).  This paper summarizes the "Working 
Fiction" developed for use in the Joint Littoral Warfare 
Strategic Planning Process being demonstrated in FY 
1994. 

S. Eric Anderson 
Naval Surface Warfare Center Dahlgren Division, 
Warfare Analysis Department 
Dahlgren, VA 22448-5000 
Phone:  703-663-7369 ; Fax:  703-663-7898 

Countering U.S. Military Strategy 
The development of a long term threat 

representation for a rising middle income regional power 
has become one of the central challenges in force 
planning for the Post- Cold War Period. This briefing 
focuses on an approach to force planning for those 
regional powers whose ambitions may bring them into 
conflict with the United States and its allies. The 
under-lying premises of this approach may be 
summarized as follows:   1. The Persian Gulf War 
(1990-91) was the public announcement that a 
"Revolution in Military Affairs" (RMA) had taken place. 
This RMA was a significant and shocking as the RMA 
epitomized by the Franco-Prussian War (1870-71).   2. A 
Theoretically Clever Opponent is capable of studying and 
understanding the Western Style of Coalition Warfare 
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and U.S. Military Strategy and of identifying identifying 
generic strengths and exploitable weaknesses in coalition 
strategy and doctrine.   3.   A determined and patient TCO 
is capable of planning and developing a resource 
contrained military capability over time which can allow 
that regional power to realize its regional ambitions while 
raising the price of U.S. intervention to substantial if not 
prohibitive levels.  The thesis of this effort is that the 
geo-economic and geo-political evolution of a region up 
to two generations into the future is predictable and that 
the national goals and aspirations of a major regional 
power are definable both qualitatively and quantatively. 
Given this information, it is possible to chart a;i 
economically feasible range of paths (acquisition 
strategies) that would allow a TCO to develop the 
military capability to realize at least a limited set of his 
ambitions. 

LCDR Robert J. Gregg, Jr. 
Navy Staff, Assessment Division (N812) 
The Pentagon 
Washington, DC 20350-2000 
Phone:   703-695-3797 ; Fax:   703-693-9760 

Navy Force Structure Analysis 
There are two different approaches to determine 

the size of the Navy - warfighting requirements and 
forward presence requirements.   This paper will discuss 
the rules, policies, and methodologies the Department of 
the Navy uses to calculate the number of ships required 
in the force structure to support one forward deployed 
ship.   This methodology has been utilized by the Navy 
staff, the Joint Staff, and the Congressional Research 
Service. 

Michael S. Morris 
Applied Physics Laboratory, Johns Hopkins University 
Johns Hopkins Road 
Laurel, MD 20723 
Phone:   301-953-5000 

Surface Combatant Battle Force Mix Study 
This presentation provides a methodology for an 

analysis of the number of Surface Combatants required in 
the Force 2001 POM Strategy Wargame scenario using a 
force of surface combatants with capabilities equal to a 
DDG-51 and then using a mix of DDG-51 equivalents, 
DD-963 and FFG-7 surface combatants.  The Force 2001 
Scenario provides a basis for Naval warfare tasks which 
are used to define Naval Task force Groups.  The levels 
of threat to Naval forces during various phases of the 
campaign are used to determine combatant types and 
numbers.  The results make use of single ship parametric 
analysis employing spread sheet models to develop SAM 
sector coverage relative to a defended point against threat 
aircraft, anti-ship cruise missUes, and tactical ballistic 

missiles; and for Undersea Warfare coverage against 
threat submarines.   A set of baseline results is provided 
as an example of the steps in the methodology.  This 
work was accomplished by The Jophns Hopkins 
University Applied Physics Laboratory and the Naval 
Surface Warfare Center for the Plans, Programs, and 
Requirements Branch of the Surface Warfare Division, 
Chief of Naval Operations, N86. 

John F. Nance, Jr. 
Center for Naval Analyses 
4401 Ford Ave. 
PO Box 16268 
Alexandria, VA 22302-0268 
Phone:   703-824-2204 

Fleet Marine Force Module Enhancement Study 
The FMF Module Enhancement Study was 

conducted to demonstrate that the Maritime 
Prepositioning Ship squadrons (MPSRons) can effectively 
support priority force modules.  This report documents 
the results of that study.   It shows that the MPSRons ship 
loads can be reconfigured to provide operational 
flexibility, improved deployability, sufficient 
sustainment, and back-up plans to further support those 
modules.   It also shows that the time lines for arrival of 
the T-AVB meet force-module time requirements, and it 
documents the stand-up and operation of a humanitarian- 
assistance force module during an exercise with one MPS 
ship. 

John L. Bailey 
Naval Surface Warfare Center Dahlgren Division 
Combat Systems Department 
Dahlgren, VA 22448-5000 
Phone:   703-663-1188; Fax:  703-663-1221 

Surface Combatants in a Littoral Environment: 
Changing Requirements 

U.S. Navy surface combatants, notably the 
AEGIS fleet, were designed for optimal performance in 
an open ocean ("blue water") environment.   Systems 
were designed to operate synergistically with friendly 
ships and aircraft within battle groups.   Designs were 
developed for maximum firepower against massive long 
range cruise missile attacks and for effective deep water 
antisubmarine warfare.   The change of mission emphasis 
to littoral warfare and regional sea control wiU require 
significant changes be made to surface ship design. 
Ships must be able to do effective strike warfare and 
surface gun fire support and to avoid minefields.  They 
must be able to defend amphibious groups against low, 
fast cruise missiles, tactical ballistic missiles, and diesel 
submarines.  This paper describes antiair warfare 
analysis done to support a series of studies conducted at 
the Dahlgren Division of the Naval Surface Warfare 
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Center which has examined alternatives for advanced 
AEGIS baselines and othe roptions for a 21st century 
surface combatant.   The analysis includes examination of 
the effects on system performance of alternative multi- 
function radars, cuing sensors, and short range missile 
systems.   The primary measure of effectiveness is 
probability of raid annihilation. 

Dr. Charles L. Burmaster 
The MITRE Corporation 
7527 Colshire Drive 
McLean, VA 22102 
Phone:  703-883-6000 

The Number of Moving Search Platforms Equal in 
Detection Performance to a Distributed (Fixed) Sensor 
Field 

Both moving platforms (ships) and distributed 
sensor fields have potential application in area search for 
littoral conflicts of the future.   This analysis presents a 
parametric solution to the operations analysis question of 
"How many surface ships (moving search platforms) are 
equivalent in expected detection performance to one 
distributed field against an acoustic target of given 
characteristics?"  The enhanced search speed due to the 
potential motion of both searcher and target is accounted 
for in the parametric solution as an elliptical integral. 
The parameters of the moving searcher(s) and the 
distributed field used in this analysis are:  total search 
area, time to detect at a specific probability of detection, 
number of field sensors, median detection range of an 
individual field sensor, expected speed of a target within 
the field, the moving platform(s) search speed, and the 
median detection range of the moving platform(s). 

Carl M. Bennett 
Joint Task Force Four 
PO Box 9051 Code OON 
Naval Air Station 
Key West, FL 33040-9051 
Phone;   305-293-5669; Fax:   305-293-5476 

Low Profile Vessel Threat Detection in a Littoral 
Warfare Low Intensity Conflict 

Low Profile Vessel (LPV) and Low Profile Semi 
Submersible (LPSS) radar, infra red, and acoustic 
detection test results are presented.   The tests were 
conducted in the Joint Task Force Four (JTF40 Area of 
Operation (AOR) during 1993 by operational forces and 
research and development activities.  The LPV and LPSS 
are typical of the small, non-steel hull, maritime drug 
trafficking vessels encountered by JTF4 in the Drug 
War.   It is noted that indigenous wooden or fiberglass 
hull vessels like the LPV and LPSS are not unique to the 
Drug War.   They are common threat for most "From the 
Sea", Littoral Warfare, Low Intensity Conflicts, 

especially where the enemy has no substantial "Steel 
Navy". 

Rob Carpenter 
McDonnell Douglas 
5301 Bolsa Ave. 
Huntington Beach, CA 92647 
Phone:   714-566-5925 

Deployable Surveillance Requirements for Littoral ASW 
In recent years defense policy emphasis has 

moved fi-om strategic to regional concerns where 
flexibility and responsiveness are significantly more 
important.  This change coupled with the recent rapid 
technological advances in electronics and communications 
invites a new look at the way ASW surveillance is 
conducted.  This paper reviews analysis to determine the 
requirements for a deployable ASW surveillance system 
designed specifically for operations in regional conflicts 
in littoral waters.   Issues examined include:  what are the 
likely types of missions and objectives, and how do they 
and the ROE change from peacetime to crisis to conflict; 
expected goals and operating behavior of the enemy; 
environment; ensuing surveillance system requirements. 
The paper includes analysis using the Sea Control 
Analysis Tool (SCAT), a McDonnell Douglas developed 
high fidelity ASW simulation.  The simulation is used to 
examine the effects of communications timelate on the 
ability of air platforms to reacquire and prosecute 
contacts, the effectiveness of fields versus barriers, and 
the force multiplier effects of distributed surveillance for 
SSN operations. 

Michelle Grenker 
Naval Surface Warfare Center Dahlgren Division 
Warfare Analysis Department, White Oak Detachment 
SUver Spring, MD 20903-5000 
Phone:   301-394-3818; Fax:  301-394-1164 

Analysis of the ASW Combat System for the Next 
Generation Surface Combatant 

The next surface combatant will be expected to 
perform multiple missions, by itself and in support of a 
force.   Wherever it goes, it must be capable of defending 
itself while supporting the defense of any protected units. 
A draft Mission Needs Statement (MNS) has been 
written that states in concrete terms what the Next 
Generation Surface Combatant must be capable of doing. 
These requirements must be matched against candidates 
for the ASW combat system for this combatant.  These 
candidates consist of various sensor options (including 
acoustic and non-acoustic) both onboard and offboard as 
well as self-defense systems.  The study consisted of 
analyzing various combinations of these component 
systems with respect to how well they satisfied the MNS. 
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This presentation will focus on the background 
and methodology employed in this study beginning with a 
brief overview of its history and a short look at the 
requirements in the MNS and continuing through the 
selection of system alternatives, scenarios, and 
environments.   We will examine the large number of 
cases involved in this analysis concluding with a 
discussion of the challenge involved in selecting a way to 
present the results clearly and concisely.   A look at a 
sample of the results for this study is included. 

Wayne J. Hopkins 
Naval Surface Warfare Center Dahlgren Division 
Warfare Analysis Department, White Oak Detachment 
Silver Spring, MD 20903-5640 
Phone:  301-394-1174; Fax:  301-394-3353 

Wiitgship Alternate Missions Analysis 
Under a congressionally mandated study, ARPA 

is investigating the military utility of a wingship, also 
known as a wing in ground effect (WIG) vehicle or as an 
Ekranoplan.   The primary mission is considered to be the 
transoceanic shipment of cargo.   Several alternate 
missions can be considered, and this paper discusses 
these, including:   Amphibious Lift - Trans Oceanic, 
Amphibious Lift - Ship to Shore,   Amphibious Lift - 
Special Operations Forces,   Airborne Shallow Water 
ASW, Airborne Shallow Water Mine Countermeasures, 
and Cooperative Engagement Concept Ordnance Carrier. 

Dr. Michael A. Cala 
Head, JTF Four Operations Analysis Group 
PO Box 9051 
NAS Key West, FL 33040-9051 
Phone:   305-293-5636; Fax:  305-293-5476 

Operational Assessment of Counter-Drug Intelligence 
Interdiction operations based on intelligence cues 

have been gaining importance, with both increasing 
sophistication and aintelligence sensors, and reductions in 
OPTEMPO budgets.   In past counter-drug operations, 
steady-state patrols were conducted across broad areas of 
the Caribbean and eastern Pacific transit zone.   This 
required a large interdiction force to cover the 900-1- 
miles of south american coastline.  Steady-state patrols 
are more thorough, but expensive due to their asset 
requirements.   Surveillance based on intelligence cues 
could potentially save millions of OPTEMPO dollars by 
only requiring a force postured to operate when cued. 
Because cues vary so greatly in accuracy, timeliness, and 
comprehensiveness, operational assets should only be 
deployed in those cases with the greatest probability of 
success.   This paper quantifies the intelligence cues of 
smuggling activities presented to operational forces over 
a 6-month period to determine the correlation between 
intelligence cuing and interdiction success. 

Quantification of intelligence cues is not simplistic.  The 
dynamic interaction between intelligence and 
collection/analysis and smuggler modus operandi, result 
in unique pattern of cues.   These patterns were compared 
to the final outcome of the activity to determine their 
level of correlation.  The correlation considered such 
variables as mode of transport, geographical location, 
smuggling entity, degree of smuggler coordination, 
INTEL-analyst confidence, and intelligence sources. 

Dr. Joseph J. Molitoris 
Center for Naval Analyses 
4401 Ford Avenue 
Alexandria, VA 22302 
Phone:   703-824-2676 

Naval Operational Modeling of Mine Countermeasures 
The Fleet Operational Simulation Project (FOSP) 

is bringing the Center for Naval Analyses into the state- 
of-the-art in analysis modeling.  The general project 
objectives are:  to measure the impact of change (e.g., 
tactics) on fleet operations; to develop and integrate a 
state of the art simulation facUity; to use the facility for 
analysis, planning, and evaluation.   The first task of the 
project involved Mine Counter-Measures (MCM) 
modeling of mine sweeping and mine hunting.   The 
computer hardware consists of several networked SGI 
Indigo units and an Onyx/8 Reality Engine workstation. 
The latest software sensor models execute and interact 
with the Simulation Toolkit and Generation Environment 
(STAGE) battle manager product.  We present the 
preliminary results and status of this ground-breaking 
project.  Three scenarios are defined - Persian Gulf, and 
Major Regional Contingencies (MRC) East and West - 
and used as a baseline for future man-in-the-loop 
simulations.   The Total Mine Simulation System (TMSS) 
models the important mine-ship interaction.   Features of 
the modeling approach, expecially the strengths and 
limitations, are described. 

WG 7 — Nuclear Chemical Biological Defense 
Chair:        Richard E. McNally, SAIC 
Phone: 410-679-9800 

Dr. David P. Bacon 
Science Applications International Corporation 
1710 Goodridge Drive 
McLean, VA  22102 
Phone:   (703) 821-4594; FAX:   (703) 821-1134 
E-mail:   bacon@mclapo.saic.com 

OMEGA: Modeling Chem/Bio Releases with Complex 
Terrain and Multiscale Weather 
Part I - Weather 

The Operational Multiscale Environment model 
with Grid Adaptivity (OMEGA) is a new atmospheric 
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simulation system that merges state-of-the-art 
computational fluid dynamics techniques with a 
comprehensive non-hydrostatic equation set.   OMEGA is 
based upon an unstructured triangular prism grid that 
permits a horizontal grid resolution ranging from 100 km 
down to 1 km and a vertical resolution from a few tens 
of meters in the boundary layer to 1 km in the free 
troposphere. 

OMEGA represents a significant advance in the 
field of weather prediction.   Current operational forecast 
models are scale-specific and have a limit to their 
resolution caused by their fixed rectangular grid 
structure.   OMEGA, on the other hand, is naturally scale 
spanning and its unstructured grid permits the addition of 
grid elements at any point in space and time.   This 
means that OMEGA can readily adapt its grid to fixed 
surface or terrain features, or dynamic features in the 
evolving weather pattern.   In addition, OMEGA can 
provide enhanced grid resolution in localized regions 
such as urban areas with significant sources of pollution. 

An additional advance in OMEGA is the inclusion 
of an embedded aerosol transport algorithm (see the 
companion paper in this conference).   This permits the 
simulation at high resolution of the transport and 
diffusion of either grid based aerosols or of Lagrangian 
parcels. 

The flexible grid adaptivity of OMEGA provides 
it with an important advantage over previous models.   It 
permits the resolution of orographic and land/water 
boundary features improving the fine scale 
meteorological simulation and, in turn, the simulation of 
the aerosol transport.  This flexibility of resolution and 
the coupling of the aerosol algorithm creates a unique 
tool for a variety of applications and scales. 

In this paper, we will present an overview of the 
atmospheric simulation capabilities of OMEGA.  We will 
discuss both its numerical techniques and its physics. 
This will set the stage for the companion paper in which 
we discuss the formulation of the aerosol transport model 
in OMEGA and its application to air quality problems. 

Dr. David P. Bacon 
Science Applications International Corporation 
1710 Goodridge Drive 
McLean, VA  22102 
Phone:   (703) 821-4594; FAX:  (703)821-1134 
E-mail:   bacon@mclapo.saic.com 

OMEGA: Modeling Chem/Bio Releases with Complex 
Terrain and Multiscale Weather 
Part II - Hazards 

The Operational Multiscale Environment model 
with Grid Adaptivity (OMEGA) is a new atmospheric 
simulation system that merges state-of-the-art 
computational fluid dynamics techniques with a 
comprehensive non-hydrostatic equation set (see our 

companion paper High Resolution'Atmospheric 
Simulation using OMEGA for a discussion of OMEGA) 
The grid resolution for the atmospheric simulations 
performed using OMEGA ranges from 100 km down to 
1 km.  OMEGA also contains an embedded aerosol 
transport algorithm that permits the simulation at high 
resolution of the transport and diffusion of either grid- 
based aerosols or of Lagrangian parcels. 

The coupling of a very high resolution (1 km) 
atmospheric simulation tool with an aerosol transport and 
diffusion model creates a flexible tool for a variety of 
applications.  Among these is aerosol transport in 
complex terrain and near land/water boundaries - in fact 
anywhere that microscale features could have a 
significant impact on the local meteorology, which in 
turn affects the transport and diffusion of aerosols. 

In this paper, we will present an overview of the 
aerosol transport and diffusion model included in 
OMEGA; both its physical basis as well as its 
implementation on the adaptive unstructured grid that 
forms the basis of OMEGA.  We will then discuss the 
application of this aerosol transport capability to air 
quality problems including the extension of the OMEGA 
formulation to treat scavenging and wet deposition as 
well as atmospheric chemistry issues. 

Anthony F. Beverina 
Kaman Sciences Corporation 
2560 Huntington Ave. 
Alexandria, VA 22303 
Phone:   (703) 329-7165; FAX: (703) 329-7165 

DIS as an Aide to US Military Chemical/Biological 
Doctrine Development 

The U.S. Military doctrine development for 
dealing with chemical and biological agents introduced 
onto the battlefield can be aided by the use of Distributed 
Interactive Simulation (DIS).   The utility of DIS has been 
demonstrated as a training tool and vehicle for doctrine 
development for combined arms missions.  The 
introduction of hostile environments into the synthetic 
battlefield can create a more realistic battlefield for 
soldiers to train and commanders to develop doctrine and 
tactics. 

The U.S. Army Edgewood, Research, 
Development and Engineering Center (ERDEC) is 
developing a suite of chemical/biological agent dispersion 
DIS applications that will allow the injection of these 
agents into synthetic environments.   Early development 
has centered around theater ballistic missile engagements. 
Use of these weapons with chemical and biological 
agents is, by many accounts, a real possibility at present 
and a certainty in the future.   The abUity to predict and 
portray the spread of the agents released by these 
weapons or released after an intercept will allow 
command and control system developers plan for such 
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contingencies.   Parametric analyses of chem/bio 
dispersion scenarios show that the effects of these agents 
on the battlefield or on civilian areas are entirely case 
dependent.   DIS is a natural vehicle then for the 
evaluation of these effects. 

At present, no capability to inject chem/bio agents 
into the DIS battlefield exists.   ERDEC is an active 
participant in evolving DIS standards development.  The 
ERDEC DIS Technology program will demonstrate the 
spread of chemA)io agents following the intercept of a 
theater ballistic missile intercept by a hit-to-kill 
interceptor.  This scenario will be demonstrated at the 
16th Interservice/Industry Training Systems and 
Education Conference DIS Demonstration in November 
1994.   Also at this demonstration, ERDEC will operate a 
prototype FOX NBC Reconnaissance Vehicle simulator 
on the DIS battlefield.   This paper discusses the specific 
architectures for both simulation applications.  Also 
discussed are the modifications to the IEEE 1278 DIS 
protocol data units required to track chem/bio agents on 
the DIS battlefield.   An overall joint service plan for 
portraying chemical and biological agent dispersion and 
effects for all scenarios is proposed. 

Susan T. Brown, Ph.D. and Thomas D. Sizelove 
Battelle 
505 King Ave.13-3-118 
Columbus, OH  43201-2693 
Phone:   (614) 424-4804;   (614) 424-3252 
FAX:   (614) 424-3534; FAX:   (614) 424-7312 

Battelle Manufactiirmg Signatures Methodology 
Abstract not available. 

Eric A. Brunswick and Jerry G. Jensen 
JAYCOR 
1430 Oak Court, #202 
Dayton, OH  45430-1063 
Phone:   (513) 429-4311; FAX:   (513)429-1505 

Detection Roles, Measures of Effectiveness and Analysis 
Techniques for Biological Agent Point Detector 
Requirement Assessment 

Biological Agent Point Detector roles, operational 
requirements, and measures of effectiveness (MOE) have 
been analyzed for a variety of threat scenarios, 
operational requirements (threshold, sampling rate, 
sampling time, response time and error tolerance) were 
found to be sensitive to role, challenge, and MOE.  The 
relative merits of selected MOEs, and techniques for 
determination of operational requirements in various, 
established point detector roles, will be addressed. 

Dr. William Christiansen 
Dugway Proving Ground 
% 2354 Edgemoor Drive 

HoUaday, UT  84117 
Phone:   (801) 831-3371; FAX:   (801) 831-2397 

Counter-Proliferation Treaty Verification 
Abstract not available. 

Chuck J. Crawford 
U.S. Army Edgewood Research, Development and 
Engineering Center 
ATTN:  SCBRD-RTM 
Aberdeen Proving Ground, MD 21010-5423 
Phone:   (410) 671-3640; DSN 584-3640 
FAX:   (410) 671-3523 
E-Mail:   crcrawfo@apgea.army.mil 

XM21 Risk Reduction Program 
Abstract not available. 

Diane Affleck and Chuck J. Crawford 
U.S. Army Edgewood Research, Development and 
Engineering Center 
ATTN: SCBRD-RTM 
Aberdeen Proving Ground, MD 21010-5423 
Phone:   410-671-3586;   dbafnec@apgea.army.mil 
Phone:   410-671-3640;   crcrawfo@apgea.army.mil 
FAX:  410-671-3523; DSN 584 

A Proposed Approach to Value Added Studies 
Abstract not available. 

Chuck J. Crawford and Ronald O. Pennsyle 
U.S. Army Edgewood Research, Development and 
Engineering Center 
Attn: SCBRD-RTM 
Aberdeen Proving Ground, MD 21010-5423 
Phone:   (410) 671-3640 ; crcrawfo@apgea.army.mil 
FAX:   (410) 671-3523;   ropennsy@apgea.army.niil 
DSN 584 

Lightweight Stand-off Chemical Agent Detector 
(LSCAD) Support 
Abstract not available. 

Art Deverill 
ARES Corporation, Suite 1230 
1800 N Kent Street 
ArUngton, VA 22209 
Phone:   (703) 525-0211; FAX:   (703) 525-1227 

The Effect ofMOPP4 on M190 Howitzer Crew 
Performance 
Abstract not available. 

Louie Dominguez, Randall Parish, Fernando Pena, Susan 
Galloway and Robert Bowen 
TRADOC Analysis Center-White Sands Missile Range 
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White Sands MissUe Range, NM   88002-5502 
Phone:   (505) 678-5794; Fax:   (505) 678-5104 

A Methodology to Assess the Effects of Chemical and 
Biological Weapons in the Battlefield 

Despite the dissolution of the USSR, the 
unprecedented victory of the Allied Forces during Desert 
Storm, and other continuing changes in the world, the 
proliferation of weapons of mass destruction (chemical 
and biological) is becoming one of the most serious 
security threats that the US will confront.   The Third 
World nations without significant conventional military 
power are now able to develop chemical and biological 
warheads.   As the possibility of US contingency forces 
becoming exposed to chemical and biological (CB) 
effects continues to grow, analytical tools are required to 
support the various elements of the DoD community as 
they address the issues of weapons of mass destruction 
(WMD).   The JANUS interactive model is being 
developed into such a tool.  JANUS is a two-sided model 
which is a high-resolution stochastic force-on-force 
simulation depicting the various combat systems 
operating in specified scenarios.  TRAC-WSMR is 
currently in the process of improving the CB simulation 
capabilities of JANUS.  This paper focuses on the 
methodology that is being used in this effort.   The 
technical approach of this effort is to integrate existing 
methodologies for representing the effects of WMD and 
their unique effects on personnel performance and 
behavior in a constructive combat simulation.  The main 
task will be to incorporate a chemical cloud transport and 
diffusion model into JANUS.   This effort will produce a 
version of JANUS capable of portraying WMD and their 
effects on humans.   Specifically, chemical/biological 
agent clouds, cloud travel, cloud dissipation, 
contamination levels, casualty effects, point detector 
capability, and effects of CB protective equipment on 
personnel performance will be incorporated into JANUS. 

David Evans 
JAYCOR 
1608 Spring Hill Road 
Vienna, VA  22182-2270 
Phone:   (703) 847-4108; FAX:   (703)847-4115 

Issue in Countering Proliferation: Biological Weapons 
Proliferation - Aligning Goals with Resources 
Abstract not available. 

Dr. Paul D. Fedele 
U. S. Army Edgewood Research, Development and 
Engineering Center 
ATTN:  SMCCR-RSP-P 
Aberdeen Proving Ground, MD  21010-5423 
Phone:   (410) 671-2262; DSN-584-2262 
FAX:   (410) 671-1912 

Douglas C. Nelson 
U.S. Army Environmental Hygiene Agency 
Phone:   (410) 671-5088; DSN-584-5088 
FAX:  (410) 671-2094 

Donald Rivin 
U.S. Army Natick research Development and 
Engineering Center 
Natick, MA 01760-5015 
Tel.:   (508) 561-4392; DSN-256-4392 
FAX:  (508) 651-4331 

Evaluations of Full-System Individual Protective 
Ensembles Against Vapor Simulatn Challenges 
Abstract not available. 

Roger L. Gibbs, Paul R. Kirk and Matthew G. Wolski 
Naval Surface Center, Dahlgren Division 
Code B51 
Dahlgren, VA  22448-5000 
Phone:    (703) 663-8621; FAX:   (703) 663-4253 

Analysis of US Naval Biological DEFENSE 
Effectiveness 1990-2000 
Abstract not available. 

Mike Kelley 
Combined Arms Training Strategies Division 
16th Cavalry Regiment 
ATTN: ATSB-SBZ-B 
Fort Knox, KY 40121-5200 
Phone:   (502) 624-2505; DSN:  464-2505 
FAX:   (502) 624-5860 

Mounted Warfightiiig Training and Leader Development 
ill Simulation 

Department of Defense (DoD) needs to train and 
synchronize the total force to maximize the synergism of 
the total force's capability.   However, DoD will be 
unable to train in the future as it has in the past. 
Environmental concerns, reduced budgets, higher 
training costs, more conqslex weapons systems requiring 
increased land and range requirements for training, will 
force us to reconsider how we train the total force. 
Training at the joint level with the integration of coalition 
forces heretofore executable only on a limited scale may 
be unexecutable in the future except in simulation. 

Given Contingency Missions,  the future CATS 
focuses on the integration of CBT/CS/CSS, 
Heavy/Light/SOF, Air Force/Navy/USMC and Allies. 
The simulation plan allows leaders and staffs to identify 
Courses-of-Action in response to the contingency, 
develop the METL and train it in the time available, 
design the correct force structure, train the courses of 
action,   and evaluate units prior to deployment. 
Therefore, simulation, in the future, not only trains in 

29 



the traditional sense, it necessarily becomes a combat 
rehearsal system. 

In the future and even now, time and space are 
the critical limitations on training.   In the fourth 
dimension time and space are overcome - simulation 
provides additional time to the unit by saving the time 
required to prepare and move to the field.   Further,  in 
simulation STXs can be rerun and modified until the unit 
attains proficiency.    This saves the time required to 
move the unit back to the start point and the brass on the 
ground and the ground torn up by acceleration or neutral 
steer does not give away the point along the course 
where actions occur.  The maturation and miniaturization 
of our simulation will allow the force to embed the 
current TADSS capability in the weapons system.  This 
will allow units to train in peace time using the same 
training devices as they train in war.   When 
reconstituting crews and units,  the devices the NCOs 
and officers used to train their units in peace time will be 
with the unit in time of war available for training and 
rehearsals. 

Dale Malabarba 
U.S. Army Natick Research, Development and 
Engineering Center 
ATTN:   SATNC-AA 
Natick, MA  01760-5015 
Phone:   (508) 651-4940; Fax:   (508) 651-4197 

Modeling and Simulation Supporting the Soldier System 
The rapidly changing world order in the post 

Soviet era poses many new and increasingly complex 
problems for both Army Materiel and Combat 
developers.  The old paradigms are rapidly changing as 
the U.S. evolves to a primarily CONUS based, force 
projection army.  The specter of Soviet tanks pouring 
through the Fulda Gap has been replaced by a myriad of 
new concerns ranging from instability in the Balkans to 
the intransigence of North Korea. 

Amidst all this, we must note that the number of 
states possessing weapons of mass destruction is 
increasing.   In particular, this increase is occurring in 
regions with a history of politically unstable leadership, 
much factional fighting, and little understanding or 
regard for current non proliferation treaty efforts. 

Consequently, the U.S. must ensure that its 
fighting forces are prepared to face all contingencies on 
any battlefield.   Moreover, as procurement dollars for 
expensive weapons platforms become increasingly 
scarcer, we must optimize the effectiveness of our most 
important platform, the individual combatant.  To this 
end, the U.S. Army Natick Research, Development and 
Engineering Center is leading efforts in constructive 
modeling and simulation to estimate the benefits and 
operational costs of evolving Soldier System 
technologies. 

Specifically, any proposed equipment must be 
designed to act in concert with other components of the 
Soldier System, to achieve the maximum gains possible 
from system synergism.   Equally important, equipment 
developers must have some method of a priori 
demonstration of potential operational benefits, if they 
are to argue credibly for their share of scarce resources. 
It is the promise of quantifying this synergy and 
operational worth that Soldier System modeling offers. 

Dr. Kleber S. Masterson, Jr. and Dudley L. Tademy 
Science Applications International Corporation 
1710 Goodridge Drive 
McLean, VA 22102 
Phone:   (703) 827-4799; Fax:   (703) 821-1037 

Gaming Counterproliferation 
New technologies, coupled with new operational 

and organizational concepts, have the potential for 
revolutionizing the modem battlefield.   The Office of Net 
Assessment has been examining such concepts in a well- 
structured series of analyses, seminars and war games. 
One such game, co-sponsored and funded by the Defense 
Nuclear Agency, examined such advanced concepts in 
the context of addressing a strong nuclear, biological and 
chemical warfare threat in a Third World context in the 
2015 time frame.   The "Advanced Military-Technical 
Concepts Game" was conducted 2-4 November 1993 at 
the Naval War College at Newport, Rhode Island. 
Players included operators from the services and 
technologists from OSD, agencies, laboratories and 
FFRDCs.  The two-and-a-half day game featured nine 
"vignettes" which dealt with the toughest military 
problems of the overall scenario and a "tool box" of new 
systems that could be used to supplement those already 
programmed.  In the game, the players had to resort to 
the "tool box" regularly and often in order to put 
pressure on the enemy from the start, to be ready to 
attack any delivery system that was detectable even 
momentarily, and to intercept any missiles early in their 
trajectory.   Further, innovative means were needed to 
deal with deep underground facilities.   Some of the more 
innovative and useful systems concepts wiU be described, 
as well as insights on an operational concept for 
countering WMD. 

Robert Mclntyre and Victor E. Middleton 
Simulation Technologies, Inc. (STI) 
111 West First Street, Suite 748 
Dayton, OH 45402 
Phone:   (513) 461-4606; FAX:   (513) 461-7908 
E-Mail:   mcintyr@natick-emhl.army.mil 
E-Mail:   vmiddlet@natick-emhl.army.mil 
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The Integrated Unit Simulation System: Representation 
of the Combined threat in Simulation of Soldier 
Performance 
Abstract not available. 

Mr. Richard E. McNally 
Science Applications International Corporation 
626 Towne Center Drive 
Joppa, MD  21085 
Phone:   (410) 679-9800; FAX:   (410) 679-3705 
E-mail:   berndtj@mcl.saic.com 

Modeling ofCB Releases in an Urban Environment 
Abstract not available. 

John S. Moorehead, Ph.D. 
Battelle Memorial Institute 
505 King Ave. 
Columbus, OH  43201-2693 
Phone:   (614) 424-5059; FAX:   (614) 424-5263 

Residual Hazard Prediction of Desorbing Chemical 
Agent Vapors from Close-in Large Area Sources Using 
Boundary Layer Phenomena 
Abstract not available. 

Kathy Pearson 
Northwestern University 
Dept. of Industrial Engineering and Management 
Sciences, 
CSC Professional Services Group 
% 1160 Hazel Avenue 
Deerfield, IL  60015 
Phone:   (708) 491-2795 (Northwestern) 
FAX:   (708) 491-8005 (Northwestern) 

A Baysian Appoach to the Meta-Analysis of Army Field 
Test 

The U.S. Army has conducted a number of 
operational tests in the last two decades to determine 
degradation in unit performance of certain combat tasks 
under the threat of enemy chemical weapons 
employment.   In particular, the "Combined Arms in a 
Nuclear/Chemical Environment Force Development test 
and Experimentation" (CANE FDTE) program has 
conducted four tests to date that measured unit 
performance in a chemical warfare environment.  TTie 
overall purpose of the CANE program has been to 
"provide measured data and determine how well combat 
and support units can perform their missions in extended 
operations where nuclear and chemical weapons are 
employed" [Independent Evaluation Plan for a Combined 
Anns in a Nuclear/Chemical Environment Force 
Development Test and Experimentation (CANE FDTE), 
Revision 1.5, October 1988].   In response to requests 
from other members of the Army community for 

performance degradation data, the U.S. Army Chemical 
School has now recognized the need to synthesize these 
results into a single range of degradation values to make 
the results more useilil.  These requests have come from 
a variety of sources, including combat modellers, combat 
developers, and trainers. 

This paper presents the development of a 
methodology for obtaining a single range of estimates for 
the expected percent difference in performance of a task 
in chemical warfare conditions.  The methodology 
incorporates all of the information available on human 
performance of combat tasks in a chemical environment, 
including the subjective judgments of military experts. 
Specifically, a probability distribution is obtained for the 
percent difference in unit task performance by 
aggregating both the field test results and the subjective 
assessments of military experts, as well as any other data 
from appropriate sources such as actual combat data or 
field exercise data. 

The proposed methodology incorporates principles 
of meta-analysis and Bayesian statistical techniques to 
obtain the distribution.   First, expert assessments are 
elicited to determine a prior distribution, representing the 
"prior knowledge," for the expected percent difference in 
performance of a particular combat task.   Next, the field 
test results of unit performance of the task are treated as 
observational data and combined mathematically with the 
prior distribution to obtain a posterior distribution for the 
expected percent difference.   This posterior distribution 
represents the synthesis of both subjective and 
experimental data, and provides the ability to not only 
give point estimates of the expected percent difference in 
performance, but also ranges and confidence intervals of 
the expected difference. 

Tammy L. Ramirez and M.G. Hoffman 
Battelle 
505 King Avenue 
Columbus, OH 43201-2693 
Phone:   (614) 424-5718; FAX:   (614) 424-5263 

J. O'Keefe 
Natick RD&E 

Integrated Unit Support System: Metabolic Work Rate 
Methodology 
Abstract not available. 

Dr. Martin B. Richardson 
Teledyne Brown Engineering 
P.O. Box 070007, MS-50 
Huntsville, AL  35807-7007 
Phone:   (205) 726-3326; FAX:   (205) 726-1033 

Theater Missile Defense Chemical Flight Experiments 
Abstract not available. 
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Institute for Defense Analyses 
1801 North Beauregard St. 
Alexandria, VA 22311-1772 
Phone:   (703) 845-2592; FAX:   (703) 845-2245 

Analysis of a Comprehensive BW Defense Program 
Phase 1:  The Biological Integrated Detector System 
(BIDS) 
Abstract not available. 

Thomas J. Sterle and Jerry G. Jensen 
JAYCOR 
1430 Oak Court, Suite 202 
Dayton, OH  45430-1063 
Phone:   (513) 429-4311; FAX:   (513)429-1505 

Techniques for Estimation of USAF Ground Crew 
Protective Mask Effectiveness 

The adequacy of current USAF Ground Crew 
protective mask against post-Warsaw Pact NATO 
Chemical-Biological warfare challenges was re-examined. 
Challenge characteristics (challenge levels and 
distributions) from recent NATO assessments and U.S. 
mask protection data (protection factors and distributions) 
were used for casualty prediction and for calculation of 
protection Improvement Factor requirements.   Challenge 
values were derived from hundreds of attack simulation 
variants of selected NATO scenarios involving both 
chemical and biological agent-filled weapons,   the 
methodologies used for these determinations are the 
subject of this presentation. 

WG 8 - Mobility 
Chair:  Capt Kevin Smith, AFSAA 
Phone: 703-695-6706 

Dave Arthur, Jim Bexfield and Bill Greer 
Institute for Defense Analyses 
1801 North Beauregard 
Arlington, VA 23231 
Phone;   (703) 845-2107 

An Overview of the Methodology used in the C-17 Cost 
and Operational Effectiveness Study 

This overview will concentrate on the 
effectiveness portion of the methodology.   It will include 
brief descriptions of the models used, the sources of key 
assumption and inputs, the study timeline, and a list of 
the sensitivities analyzed.   It will not include study 
results, but will highlight the key role AMC played in 
performing the analysis. 

Donald Copeland and Peter Johnson 
530 E Montecito St., Suite 105 
Santa Barbara, CA 93103-3245 

Phone:   805-965-2477; Fax:   805-965 2478 

Refueling Operations Refinements Using Simulation 
and Modeling 
Abstract not available. 

Dr. Larry L. Daggett, Ron Keeney and David A. 
Weekly 
USAE Waterways Experiment Station (address for Dr. 
Daggett) 
3909 HaUs Ferry Road 
ATTN: CEWES-HR-N 
Vicksburg, MS 39180-6199 
Phone:   601-634-2259; Fax:   601-634-3218 

Simulation of Inland Waterways Traffic Systems as a 
Lines of Communication Component in OCONUS 
Sustainment Operations 
Abstract not available. 

Mr. Ray Gordon 
Los Alamos National Laboratory 
TSA-DO,MS F606 
Los Alamos, NM 87545 
Phone:   505-667-2205 

Tlie Force Deployment Estimator (FDE) Model 
Abstract not available. 

ILt. Mark Grabau 
HQ AMC/XPY 
402 Scott Drive, Unit 3L3 
Scott AFB, IL  62225-5307 
Phone:   618-256-5307;DSN   576-5560 

Airfield Resources Modeling 
Abstract not available. 

Major Scott Hagin and Major Peter Szabo 
HQ AMC/XPY 
402 Scott Dr., Unit 3L3 
Scott AFB, IL 62225-5363 
Phone:   618-256-3450; Fax:  576-2502 

Air Mobility and the Two MRC Scenario 
Current national guidance states that the armed 

forces must be prepared to fight two near simultaneous 
Major Regional Contingencies.   In order to successfully 
prosecute two wars, the nation needs the capability of 
delivering sufficient firepower to these theaters "in 
time".   This presentation will show how AMC strategic 
mobility forces can make this monumental task possible. 
With the use of models such as Mobility Analysis 
Support System (MASS), Combined Mating and Ranging 
Planning System (CMARPS), and the Airlift Cycle 
Analysis Spreadsheet (ACAS) we will show the 
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capability to close forces at varying time intervals 
between MRC C days and illustrate potential limitations 
in a two MRC scenario. 

Capt. R. Garrison Harvey 
HQ AMC/XPY 
402 Scott Drive, Unit 3L 
Scott AF, IL 62225-5307 
Phone:   618-256-5560 

Capability Based Analysis 
This paper presents an update of a new tool 

introduced last year that is being used by decision makers 
in the Air Force to aid in decisions about complex 
systems.   Capability Based Analysis (CBA) integrates the 
use of response surface methodology with real-time 
analytical feedback, allowing decision makers to explore 
a wider array of options quickly, providing greater . 
insight, and allowing fast what-ifs.   This modeling 
approach has been used to aid decision makers at the 
highest levels in DOD.   Examples of past uses include: 
C-I7/airlift capability models in a two-theater (5 aircraft, 
utilization rates, crew ratios, and maximum on the 
ground (MOG)), maintenance manning levels of C-5 and 
C-141, determining the correct number of C-5s to assign 
to Altus AFB to meet training requirements, and a 
European Infrastructure analysis. 

Capt. Dave Horton 
AFSAA/SASM, Rm 1D431 
1570 Air Force, Pentagon 
Washington, D.C. 20330-1570 
Phone:   703-697-4117; Fax:   703-697-3441 

A Miillivariale Utility Analysis of the KC-J35R 
Multipoint Air Refueling System 
Abstract not available. 

Capt. Rebecca W Jones 
MTMCTEA MTTE-OAT 
720 Thimble Shoals Blvd., Suite 130 
Newport News VA 23606 
Phone:   804599-1111 DSN 927-5269 
Fax:  (DSN) 927-2119 

LAM 94 Deployment Analysis 
Abstract not available. 

Dr. Joe W Knickmeyer 
MTMCTEA MTTE-STA 
720 Thimble Shoals Blvd., Suite 130 
Newport News VA 23606 
Phone:   804-599-1605 

Using National Bridge Inventory Data to Limit 
Passability on the National Highway Planning Network 

Military Traffic Management Command, 
Transportation Engineering Agency (MTMCTEA) 
evaluates the impact of changes in equipment and force 
structure on the ability of the United States to project its 
armed forces around the globe.  This mission focuses our 
attention on the interaction between transportation 
infrastructure (railways, highways, waterways and 
facilities) and the vehicles of our deploying units. 
MTMC works with the Federal Highway Administration, 
among others, to assure the national highways can 
support Defense requirements.  Critical components of 
highway capability are the capacity and condition of the 
Nation's bridges.  This paper describes the analytical 
methodology MTMCTEA employed to associate the 
physical restrictions of bridges in the FWHA National 
Bridge Inventory with the highway links in the National 
Highway Planning Network (NHPN) maintained by Oak 
Ridge National Laboratory, and the results of the effort. 
The resulting system is not intended to preempt or 
displace the authority of the States in permitting outsize 
and overweight traffic, including shaping our forces to 
make movement easier, and t identify - at least to a first 
approximation — where critical limitations may exist. 
The presentation includes a progress report on design and 
implemenUtion of a force flow model in which 
movement is constrained by the physical capability of 
transport network links as derived in this effort. 

Dr. Joe W Knickmeyer 
MTMCTEA MTTE-STA 
720 Thimble Shoals Blvd., Suite 130 
Newport News VA 23606 
Phone:   804-599-1605 

Proposal for a National Transportation Analysis 
Platform 

The rapidly developing technology of geographic 
information systems (GIS) has reached a state of maturity 
in which many organizations, public and private, have 
invested substantial resources in hardware, software, and 
data to support GIS applications.  Action is being token 
to create stondards for spatial data and to consolidate 
much geographic dato available on a national level in a 
National Spatial Data Infrastructure.   Consistent with 
these developments is creation of a National 
Transportation Analysis Platform to serve both as a dato 
repository and analysis platform.   Databases within the 
system, available in a client-server environment, would 
include transportation infrastructure characteristics and 
condition data, transport asset location and availability 
data, and economic factors.   Analysis capabilities would 
take advantage of the evolving technology of model 
integration, which permits disparate analytical systems to 
feed each other data dynamically.  This capability has 
been demonstrated in the US Transportation Command's 
Analysis of Mobility Platform (AMP) project.   AMP 
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integrates several separate models and was successfully 
used to support an important military exercise in June 
93.   The presentation covers the overall architecture of 
the system, the agencies likely to use such a construct 
and their potential applications. 

Lt Col Dave Merrill and Major Pete Szabo 
HQ AMC/XPY 
402 Scott Dr, Unit 3L3 
Scott AFB, IL 62225-5363 
DSN 576-3450; FAX 576-2502 

The Mobility Paradox 
The formation of the Air Mobility Command 

presents a variety of formidable and unique challenges. 
We view these challenges as windows of opportunity for 
new paradigms.  The potential for constructive change 
continues to exist in both the airlift and the aerial 
refueling mission roles.   Exploring new ways to exploit 
the full versatility of the airlift and tanker fleet makes 
analysis efforts at Air Mobility Command a daily 
adventure.   This presentation attempts to investigate and 
summarize the challenges and opportunities of three key 
areas.   First, the availability of en route infrastructure 
(basing and resourcing); second, the use of tanker 
aircraft in an airlift role;  third, the aerial refueling of C- 
5s, C-141s, and C-17s to circumvent the need for a "lily- 
pad" approach to airlift. 

Reginald A. Morrison and James T. Pittman 
213 Delaware, Suite C-2 
Leavenworth, KS 66048 
Phone:   913-651-0000 

Mobilization and Deployment Model 
Abstract not available. 

M.Beth Pettit 
MTMCTEA MTTE-TRT 

720 Thimble Shoals Blvd., Suite 130 
Newport News, VA 23606 
Phone:   804-599-1637; DSN 927 

Modeling and Simulation of the Transportation 
Environment (MSTE) 

MTMCTEA evaluates new weapon system 
compatibility with the existing transportability 
infrastructure, provides transportability criteria to 
concept developers, and oversees transportation testing of 
new systems.   In an effort to influence design and reduce 
test failures, MTMCTEA is developing MSTE.   MSTE 
will be linked to the ARPA Integrated Product and 
Process Development (IPDD) Simulation Program.   This 
connection will permit MTMCTEA analyses of any 
weapon system played on the synthetic battlefield as well 
as support operational analyses of deployability. 

MSTE uses computer-aided design and 
engineering (CAD/CAE) technology to simulate the 
physical restrictions and shock environment imposed by 
the defense and commercial transportation systems.  This 
will allow the integration of transportation force data in 
the design of weapon systems.   MSTE incorporates a 
structural analysis platform.   This platform gives MSTE 
the capability to take dynamic load information from a 
simulation and apply the load to a structural member (in 
software) to determine the adequacy of a design  MSTE 
also includes a three dimensional (3D) analysis tool.   In 
3D, we can perform density loading of vehicles and 
systems in various transport modes (rail, air, and 
highway).   Other analyses include lifting and tiedown 
configurations of systems for transport. 

We have analyzed various weapons systems 
using MSET capabilities.   For example, we have 
investigated the feasibility of loading six APACHE 
longbow helicopters into the C-5.  We analyzed a Future 
Main Battle Tank (FMBT) concept using the developed 
phases of MSTE.   Using MSTE,   we provided assistance 
for many other programs such as the M1 Tank, 
Palletized Loading System (PLS), Armored Gun System 
(ACS), the 2-1/2-ton truck Extended Service Program 
(ESP), and a Marine Corps proposal for lifting 5-ton 
trucks. 

Mr. Jeffrey Schofield 
Institute for Defense Analysis 
1801 N Beauregard St 
Alexandria, VA 22311 
Phone:   703-845-6987 

Estimating Airlift Capability 
Abstract not avaialble. 

Mark Stevens and Bob Hunter 
McDonnell Douglas Corporation 
MC217A-400 
1510 Hughes Way 
Long Beach, CA 90810-1864 
Phone:   310-522-5210; Fax:   310-522-5272 

Impact of Input Assumptions on Model Results when 
Loading Airlift Aircraft 
Abstract not available. 

Dr. Charles N. Van Groningen, Dr. Charles M. Macal 
and Mary K. Braun 
Argonne National Laboratory 
9700 South Cass Avenue-EID/900 
Argonne, IL 60439-4832 
Phone:   708-252-5308 

Analyzing Theater Capabilities Using ELIST (the 
Enhanced Logistics Intra-Theater Support Tool 
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Abstract not available. 

WG 9 - Air Warfare 
Chair: LtCoI Robert S. Sheldon, AFSAA 
Phone: 703-695-6706 

Abstracts not available. 

Current Worldwide Air-to-Air Missiles 
Maj Rob Plaus 
HQ AFSAA/INAS 
1700 Air Force Pentagon 
Washington, DC  20330 
Phone:   703-697-0912 

PUot-in-the-Loop Threat Fighter Simulation 
Mark Butler 
NAIC/TAAE 
WPAFB, OH  45433 
Phone:   513-257-9888 

Integrated Test of Fighter Technologies III 
Deborah Westphal 
WL/XPR, Wright Laboratory 
2130 8th St., #21 
WPAFB, OH  45433 
Phone:   513-255-4843 

Advanced Medium Range Air-to-Air Missile COEA 
Analysis 
Maj Marty Allen 
AFSAA/SAGW 
1570 Air Force Pentagon 
Washington, DC  20330 
Phone:   703-697-1226 

Tactics Discovery Using Genetic Algorithms and 
Machine Learning 
Bruce Dike 
McDonnell Douglas Aerospace 
Phone:   314-232-3657 

Counter Precision Guided Munitions (PGMs) Analysis 
Maj Walt Davis 
AFSAA/SAG 
1570 Air Force Pentagon 
Washington, DC  20330 
Phone:  703-697-5679 

Precision Strike and Surveillance Architecture 
David A. Beerman 
Hughes Aircraft Company 
2200 E. Imperial Hwy 
Los Angeles, CA  90009 
Phone:   310-334-6297 

Time Value of Recce Information 
Maj Pablo Schroeder 
AFSAA 
Pentagon, Room 1D380 
Washington, DC 20330 
Phone:  703-697-5679 

Setting Requirements for Probability of ID in Air-to- Air 
Combat 
Debbie HaU 
Veda, Inc. 
5200 Springfield Pike, #200 
Dayton, OH  45431 
Phone:  513-476-3533 

Tactical/Environmental Decision Aids for Naval Strike 
Warfare 
Sam Brand, J. Michael Sierchio, and Steven Dreksler 
Naval Research Laboratory 
7 Grance Hopper Ave 
Monterey, CA  93943 
Phone:   408-656-4748 

The Mind of the Brawler Pilot 
Maj Russ Towe 
AFSAA/SAGW 
1570 Air Force Pentagon 
Washington, DC  20330 
Phone:   703-697-5677 

Analysis of a Multi-Layer Theater Air Defense (TAD) 
Capability 
Maj Paul Tabler 
AFSAA 
1570 Air Force Pentagon 
Washington, DC  20330 
Phone:   703-695-5282 

Operational Utility of the Joint Stand-Off Weapon 
(JSOW) 
Mike Entrican 
Texas Instrument 
Phone:   214-462-5156 

WG 10 ~ Land Warfare 
Chair: James F. Fox, US Army TRAC 
Phone: 913-684-2331 

Pam Blechinger 
TRADOC Analysis Center (TRAC) 
Operations Analysis Center (OAC) 
ATTN:  ATRC-FZ 
Fort Leavenworth, KS 66027-5200 
Phone:   913-684-6875; DSN:   552 
FAX :    913-684-4368 
blechinp@tracer.army.mil 

35 



^iaw*s?^<!?P>if!«<»V'5'*-v-»^M»srr'e<?.i^^^^ 

A Concept for Verification, Validation, and 
Accreditation of Distributed Interactive Simulations 

Historically, resources were often not 
programmed for the verification, validation, and 
accreditation (VV&A) of combat models and simulations 
(M&S).   In these times of increasing missions and 
dwindling resources, the Department of Defense must 
ensure the effective and efficient use of its resources 
including its models and simulations.   With the 
publication of Army regulation (AR) 5-11 and 
Department of the Army pamphlet (DA Pam) 5-11, a 
new emphasis has been placed on the VV&A of Army 
combat simulations.  The Army must ensure that its 
M&S are credible to senior level decision makers. 

The verification and validation of combat 
simulations is challenging.   Accurate representation of 
physical and cognitive processes is difficult; real world 
data to validate these processes are often not available; 
and combat M&S tend to be large, complex code 
structures.   Verification and validation of distributed 
interactive simulations (DIS) is more challenging.   These 
confederations of simulations have all of the inherent 
verification and validation problems of the traditional 
closed-form M&S and their distributed interactive nature 
introduces new challenges.   Multiple databases, visual 
components, and network interactions are just a few. 

Distributed interactive simulations are in their 
infancy.   Verification and validation must be an inherent 
part of a model's life-cycle, therefore, now is the time to 
address V&V of the synthetic battlefield. 

This presentation will discuss unique requirements 
for VV&A of simulations in the DIS environment and a 
concept of how to fit V&V into M&S development 
cycles.  The presenter will also discuss ongoing projects 
within the Army and other services and the efforts of the 
DIS Interoperability Standards V&V Working Group. 

Steven Callan and Lounell Southard 
TRADOC Analysis Center (TRAC) 
White Sands Missile Range (WSMR) 
Director, TRAC-WSMR 
ATTN:   ATRC-WBB 
White Sands Missile Range, NM   88002-5502 
Phone:   505-678-1461; DSN 258 
FAX :  505-678-5104 
southarI@wsmr-emh91 .army.mil 

Battlefield Combat Identification System — Near Term 
(BCIS-NT) Cost and Operational Effectiveness Analysis 
(COEA) 

During Operation Desert Shield/Storm, the 
number of friendly fiire casualties (24 percent) far 
exceeded the average amount in previous conflicts.   As a 
result of these lessons learned, the Army Chief of Staff 
directed that a task force be formed to investigate and 
improve combat identification and that a combat 

identification device for ground-to-ground and air-to- 
ground (rotary wing only) platforms be developed and 
fielded by 1995. 

In support of the BCIS-NT program, a General 
Officer Steering Commitee selected a MMW Q&A 
technology to meet requirements for the combat 
identification device based on a technology demonstration 
and analysis.   Subsequently, HQDA required a a COEA 
be conducted to determine if a MMW BCIS could reduce 
fi-atricide without decreasing combat effectiveness.   Five 
MMW systems were compared in the COEA:  three had 
range resolution around the interrogated target while the 
remaining two relied solely on interrogating the entire 
beam width.   Both 45 mil and 22 mil beam widths were 
investigated.  The basic approach to the study was to 
conduct a technology review, followed by effectiveness 
(deterrmined from high resolution combat simulation 
results), training, and cost analyses. 

The principal results of the study were as follows: 
any BCIS-NT alternative reduces direct fire fratricide; in 
a high-fratricide situation, BCIS can improve Blue 
combat effectiveness; non-ranging BCIS variants provide 
significant protection to the enemy by mididentifying Red 
vehicles as Blue; and, impact on training is minimal. 

Keith Carson 
Training and Doctrine Command (TRADOC) 
Deputy Chief of Staff for Analysis (DCSA) 
Director, DCSA 
ATTN:   ATAN-ZA 
Fort Monroe, VA  23651-5000 
Phone:   804-728-5803; DSN 680 
FAX:   804-727-4394 
carsonk® monroe-emh 1 .army .mil 

DIS Management:  The Functional Manager's 
Perspective 

The DIS environment offers the Army the power 
of information technology to share and integrate 
knowledge on common synthetic battlefields.   The 
essence of DIS is sophisticated integration of simulations 
and information resources to permit unencumbered 
information sharing, to generate knowledge, and to 
enhance innovation for systematically improving military 
capabilities. It can greatly reduce the acquisition life 
cycle, produce better analytical products, and through the 
technology provide for cost effective training devices and 
mission rehearsal capabilities.  The presentation first 
outlines the Army's management structure for DIS.   It 
then focuses on the Functional Manager's role. 

TRADOC, as the Functional Manager for DIS for 
the Army, is responsible for developing the Army's 
Master Plan for DIS.   The vision as detailed in the 
Master Plan shows the Army's priorities and strategy for 
DIS development for the next ten years.   The 
presentation highlights the development of the Master 
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Plan.   To achieve the DIS vision the Functional Manager 
must work with the Technical Manager to develop the 
capabilities required by the users and provide an 
environment in which to exercise these capabilities. 

Cathy Corley 
TRADOC Analysis Center (TRAC) 
Operations Analysis Center (OAC) 
Director, OAC 
ATTN:  ATRC-F 
Fort Leavenworth, KS  66027-5200 
Phone:   913-684-3030; DSN 552 
FAX:  913-684-3866 
corleyc@tracer.army.mil 

Data Initiatives Within DODfor DIS 
The world of combat studies is changing.   New 

areas of study, such as operations other than war 
(OOTW)   or joint operations, bring along new 
challenges.   New categories of data are needed; knowing 
who has the data is one of the problems.   With the 
growth of Distributive Interactive Simulations (DIS), 
concerns about interoperabiltiy between simulations and 
sharing of data between models are pervasive.   For 
current as well as fiiture modeling and study efforts, 
there remains concerns about communicating data needs 
without ambiguity, efficiently storing and rapidly 
accessing the huge amounts of data the models need, and 
defining the new types of data to maximize its usefulness 
beyond  a single simulation or study. 

Many of the Army and DOD efforts regarding 
nomenclature standardization, centralization of 
information, data sharing and data definitions will be 
discussed.   Current status of data efforts supporting the 
DIS data standards and requirements will be presented. 

Thomas Cowan 
TRADOC Analysis Center (TRAC) 
Scenario and Wargaming Center (SWC) 
Director, SWC 
ATTN:  ATRC-SW 
Fort Leavenworth, KS  66027-5200 
Phone:   913-684-4015; DSN 552 
FAX:   913-684-4011 

Aspects of Coalition Warfare in the 21st Century 
The TRAC Scenario and Wargaming Center has 

developed many scenarios at the theater and corps level 
that involved coalition warfare in the 21st Century. 
Many of the lessons learned and insights gained from 
these scenarios point out trends that need to be 
considered in future planning. 

This paper looks at the future from the 
perspective of a down sized force in the 21st Century. 
With the demise of the large Soviet threat of the 1980s, 
the US expects that a smaller force can accomplish fijture 

security missions.   Coalition warfare and advanced 
technology are two ways of ensuring that a smaller force 
is capable of handling a major conflict.  These two 
approaches run into conflict and, if proper forethought 
and analysis are not applied, could put us in an 
unfavorable situation in the future. 

Alan Cunningham 
TRADOC Analysis Center (TRAC) 
ATTN:  ATRC-LS 
Fort Lee, VA  23801-6140 
Phone:   804-765-1830; DSN 539 
FAX:  804-765-1456 

The Palletized Load System (PLS) - An Analysis ofPLS 
Cost Effective Uses 

The Palletized Load System consists of a truck, 
trailer, and series of specialized flat racks or "sideless 
containers" which significantly reduces the handling of 
supplies and equipment which are loaded and transported 
by the system.   As a result of this more efficient 
handling, the number of trucks required to haul the same 
amount of supplies is also reduced.   A single driver, 
using the hydraulic system and hook built into the truck, 
can lift a PLS flat rack onto the bed of the truck or 
trailer in a matter of minutes.   Other forms of loading 
require the use of material handling equipment (MHE) 
and additional personnel to perform the same mission in 
a much greater length of time. 

In prior analyses, PLS was shown cost effective 
for the distribution of ammunition from the corps storage 
area forward and is currently being procured for that 
mission.  The British version of the PLS was successfully 
used for the delivery of water and bulk petroleum in 
Saudi Arabia during the Gulf War.   The primary purpose 
of this analysis was to determine if there are other 
applications for PLS, in addition to the distribution of 
ammunition, which are cost effective and should be 
considered for fiiture United States Army use. 

This paper provides some background information 
on the development of the study and the final approved 
results. 

Paul Deason and Wanda Philips 
TRADOC Analysis Center (TRAC) 
White Sands Missile Range (WSMR) 
Director, TRAC-WSMR 
ATTN:  ATRC-WMA 
White Sands Missile Range, NM  88002-5502 
Phone:   505-678-1610; DSN 258 
FAX:  505-678-5104 
deason@wsmr-emh91 .army.mil 

Armored Vehicle Survivability Enhancement 
This paper presents the results of a study which 

investigated ways to enhance the survival of a direct fire 
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European .nd Souftwo.t A...n s»na>os ,a the 

et ed   Countermeasures were combi« of the 
StsUe Warmng Sensor, Radar ^^J^^jRe-ve. Laser 
Warning Receiver, Directed Search, Self-pr^^ctve 
Smoke Grenades, and the Short Stop anti-art^"^ 
cvstem   Armor was added to protect areas of Ae 
LOSTT on the Bradley chassis, within cost and we.ght 
consCain^   The results were that a bigger payoff was 
received by reducing the signature or adding 

Tou   ermeLres that adding armor, and th-o—o 
of signature reduction and countermeasures wo ked best 

of all  Simply put, it was best not to be seen   ^f seen 
and targeted, it was best not to be hit.   If hit, the syste 

"-^ "^Ttr rt;Sn?-this study has direct application to 
the use of long range direct fire systems such as *e 
! OSAT or other armored systems when the US land 
fo?cefhave neither the advantage of a forward position 
lor I time to acquire one, and are opposed by an 

advanced conventional threat. 

Beverly Folk, et al 
USATACOM 
CDR. TACOM 
ATTN:  AMSTA-CM-S 
Warren, Ml  48397-5000 
Phone:   810-574-6703 
FAX:   810-574-5201 
folkk@tacom-emh 165 .army .mil 

Tactical Wheeled Vehicles of the 24th ID Used in 

Operation Desert Storm j A,„„ 
A basic problem for logisUcians and Army 

planners is to determine what kind and, how much 
equipment is needed to do a wartime mission.   Pnor 
(deration Desert Storm (ODS), wartime ^^-^^^^ 
Suirements were based on field «—-"^^^^^f 
training center experience.   Actual usage in ODS wa 
significantly different than predicted usage.  The bej 
wa^to collect this type of information is to send da^ 
ToUectors out with the unit-which was not done dunng 

ODS.  We did the next best thing-ooUect mformation 

deploy™, i^. min^""" •^'^^.^J^- 

themainien*. ThU division was the only one to 

M      ffnrt, fsuch as the special data coUection other similar efforts ^sucn as uic sj. c«.«a1ia^ 
"" ,. ,      „„, t„ nns  Kuwait and Somalia). 
'-' °"o:f^Sr rristsults of .is pr^e. and 
related effo^. and to emphasize the -»^ -^""^ 
team effort needed to develop and implement this 

complex series of projects. 

JohnGaUoway ^oAr-^ 
TRADOC Analysis Center TRAC) 
White Sands MissUe Range (WSMR) 
Director, TRAC-WSMR 

ATTN:  ATRC-WAC OOQO2.5502 
White Sands MissUe Rang^NM  88002 5502 
Phone:   505-678-4261; FAX:   505-678-5104 

Close Combat Model ^^^P'^'^^';^'.'''^ZZ^S'^'^^ The constructive models m the Ut. Army ^ 

representation of the dismounted soldier in Ae 

^ATDa^^- coming studies using these constructive 
^1     These snidies will be addressing new 

CASTFOREM and Janus capabilities. 

Laurie Hable rr^^r\ 
TRADOC Analysis Center (TRAt.) 
Operations Analysis Center (OAC) 
ATTN:  ATRC-FPV 
FortLeavenworth,KS  66027-5200 
Phone:   913-684-2425; DSN 552 
FAX:   913-684-2344 
hablel@tracer.army.mil 
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scout helicopter in the heavy division attack helicopter 
battalion.  The AABS was conducted by the Production 
Analysis Directorate of the Training and Doctrine 
Command (TRADOC) Analysis Center (TRAC).   TRAC 
was directed to conduct a study using force-on-force 
simulations to examine the impact of the proposed 
Aviation Restructure Initiative design of the attack 
helicopter battalion while considering the Army 
modernization objectives.  The Aviation Restructure 
Initiative focuses on providing an aviation force that will 
support the new National Military Strategy for a 
continental United States-based force projection Army. 
During the Winter 93 Force Design Update held on 3 
February 1993, the Chief of Staff, U.S. Army (CSA) 
approved ARI but asked that analytical support for the 
decision be provided.   Performance, effectiveness and 
sustainability analysis were conducted. 

Dean Hartley, et al 
Martin Marietta Energy Systems, Inc 
Data Systems R&D Program 
1099 Commerce Park 
Oak Ridge, TN  37830 
Phone:   615-574-7670; FAX:   615-574-0792 

An Independent Verification and Validation of the 
Future Theater Level Model (FTLM) Conceptual Model 

This paper describes work performed for the Joint 
Staff/J-8 in performing an independent verification and 
validation (V&V) study of the Future Theater Level 
Model (FTLM). 

We subjected the conceptual design of the FTLM 
to those tests that we thought appropriate to its design 
stage, to its purpose as an analytical combat model, and 
to its capabilities as specified in the Mission Needs 
Statement.   The conceptual design passed those tests. 
We recommend that its development be continued. 

Because this recommendation is positive, we 
recommend increased attention in the areas of design of 
model input and output support and decision logic 
creation.  We also recommend the institution of informal 
configuration management control.  These steps are 
appropriate as the model moves to a more complex and 
cosdy stage of development.  We further recommend 
continuation of the planned integration of independent 
verification and validation into the FTLM design and 
construction process. 

The talk will briefly describe the FTLM (as it is 
conceived), the techniques used for V&V of a model 
concept, and the results of the work. 

Cy Holliday 
Combined Arms Command (CAC)) 
Deputy Commanding General for Combat Developments 
(DCGCD) 
Director, CAC Threats 

ATTN:   ATZL-CST-S 
Fort Leavenworth, KS  66027 
Phone:   913-684-7974; DSN 552 
FAX:  913-684-2397 
hollidac@leav-emh.army.mil 

Eealing with Threat Developments; Are We Asking the 
Right Questions? 

The end of the Cold War has not necessarily 
made the world a safer place.  The questions force and 
combat developers are wrestling with today are similar to 
those asked at the end of the two world wars. 
Unfortunately, we are in no better position today than 
our predecessors were after World Wars I and 11 to 
answer those questions.  Our crystal ball is no less 
clouded than theirs. 

The thrust of this paper is that we may be 
focusing our efforts on the wrong question.  The 
principal threat question should be what, rather than 
who.  Attacking the problem as a "what", the paper 
explains the differences between symmetrical and 
asymmetrical threats, gives a broad overview of world 
wide "whats", establishes and explains the possibility of 
encountering "technological surprise" and looks at ways 
to represent and evaluate complex data in a net 
assessment model. 

The Threat Response to Operations Other Than War 
(OOTW) 

The application of military power, regardless of 
the nature of the mission, is reactive in nature.  To assist 
in understanding the threat to US OOTW roles and 
missions, this paper examines each of the OOTW 
categories described in FM-100-5 fi-om a threat 
perspective.  To fiilly understand the scope of this 
problem set, we must expand our vision of the "threat." 

Threat options are discussed fi-om both political 
and military perspectives in the more traditinal types of 
operations (Peace Keeping, Peace Enforcement). 
Additionally, threats to the successfiil accomplishment of 
more non-traditional military missions such as 
Humanitarian assistance are discussed.  Threats fi-om 
non-state actors and criminal elements are also examined. 

Fay Howard 
TRADOC Analysis Center (TRAC) 
White Sands Missile Range (WSMR) 
Director, TRAC-WSMR 
ATTN:   ATRC-WGB 
White Sands Missile Range, NM   88002-5502 
Phone:  505-678-2043; DSN 258 
FAX:  505-678-5104 

Operations Other Than War-Technology Insertion 
Impact Analysis 
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The purpose was to determine what impact the 
use of supplemental intelligence gathering equipment 
would have on force effectiveness during Operations 
Other Than War (OOTW).   Reconnaissance and 
intelligence gathering activities become even more 
difficult during OOTW missions where the distinction 
between hostile factions and friendly forces becomes 
vague and difficult to identify.  The supplemental 
intelligence gathering equipment consisted of three 
devices: an Unmanned Aerial Vehicle (UAV) Pointer 
system, the CrossBow remote sentry, and an Electronic 
Filmless Camera.   Data were collected at the Joint 
Readiness Training Center (JRTC) during a five-day 
rotation.   The data consisted of observer/controller 
reports and examination of the information flow from 
within the brigade.  The traditional approach used in 
analysis is to compare an exercise using the new or 
experimental method with the same exercise without the 
new method or baseline.  Constraints of the study 
precluded this type of design and forced a new approach'. 
The approach developed was to collect data from the 
exercise for use in the wargaming model JANUS to 
model the supplemental equipment in a post-exercise 
analysis. 

David K. Hugus 
GENCORP Aerojet Electronics Systems Plant 
P. O. Box 296 
1100 W. Holly vale Street 
Azusa, California  91702 
Phone:   (818) 812-2937; FAX:   (818) 969-9010 
hugus@post.aes.com 

Can your SurvivabilUy Analysis Survive 
This paper examines the interaction among losses, 

loss exchange ratios, and final force ratio.   It notes that 
losses are often controlled by tactical input to computer 
models.  This tends to confound survivability and 
damage done to the enemy force.   A suggestion is made 
to control for loss exchange ratios and total damage to 
the enemy force so that the real survivability among 
alternatives can be examined.  The suggestion involves a 
combination of calculations and computer output. 

Rebecca Jones 
Military Traffic Management Command 
720 Thimble Shoals Blvd, Suite 130 
Newport News, VA  23606 
Phone:   804-599-1 HI; DSN 927 
FAX:   804-599-1564 
rwjone%teafs06.mtmctea@baileys-emh3.army.mil 

Louisiana Maneuvers (LAM) 94 Deployment Analysis 
National Military Strategy (NMS) requires the 

Army possess capability to rapidly deploy and insert 
"first to fight" forces that are more deployable, lethal. 

tactically mobile, survivable, and sustainable than 
existing early entry forces.   Conducting force projection 
requires the Army to introduce credible, lethal forces 
early.   Accomplishing this task necessitates trade-offs in 
selection of forces, means of deployment, and force 
sustainment. 

Previous Army studies evaluated a quick- 
response brigade 
-size force (referred to as a 2K force) and a larger 
follow-on force (referred to as a 1 OK force) in terms of 
deployability, lethality, survivability, and sustainability. 
These studies provide the direction for the LAM 94 
study. 

This study analyzes the deployability of similar 
lightweight and middleweight forces.   It uses a TRADOC 
operational scenario, 2001 force structures, 2006 threat 
force, and conventional units and weapons to determine 
the deployment requirements in time and assets for the 
forces to move to a contingency theater.   It employs 
Military traffic Management Command, Transportation 
Engineering Agency's (MTMCTEA) Transportability 
Analysis Reports Generator model (TARGET*Plus) and 
Air Mobility Command's (AMC) Mobility Analysis 
Support System (MASS) model to predict unit movement 
requirements, strategic airlift requirements, and closure 
times. 

A base run is analyzed, followed by exploratory 
runs using design-model-design concept.   Force designs 
are changed to improve lethality, survivability, 
deployability, sustainability, and tactical mobility.   The 
analysis produces two objective force designs, one 
lightweight and one middleweight.  The results support 
additional combat model runs with each of the force 
designs only 75% deployed, and possibly only 50% 
deployed, to assess these force designs' ability to conduct 
opposed entry missions. 

Michael KeUy 
Commandant, Armor School 
ATTN:   ATSB-SBZ-B 
Building 1468-A, Room 304 
Fort Knox, KY 40121-5220 
Phone:   502-624-2505; DSN 464 
FAX:   502-624-5860 

Mounted Warfighting Training and Leader Development 
in Simulation 

Department of Defense (DoD) needs to train and 
synchronize the total force to maximize the synergism of 
the total force's capability.   However, DoD will be 
unable to train in the fiiture as it has in the past. 
Environmental concerns, reduced budgets, higher 
training costs, more complex weapons systems requiring 
increased land and range requirements for training, wiU 
force us to reconsider how we train the total force. 
Training at the joint level with the integration of coalition 
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forces heretofore executable only on a limited scale may 
be unexecutable in the future except in simulation. 

Given Contingency Missions, the future CATS 
focuses on the integration of CBT/CS/CSS, 
Heavy/Light/SOF, Air Force/Navy/USMC and Allies. 
The simulation plan allows leaders and staffs to identify 
Courses-of-Action in response to the contingency, 
develop the METL and train it in the time available, 
design the correct force structure, train the courses of 
action, and evaluate units prior to deployment. 
Therefore, simulation, in the future, not only trains in 
the traditional sense, it necessarily becomes a combat 
rehearsal system. 

Gerald Klopp 
TRADOC Analysis Center (TRAC) 
Director, TRAC-Fort Lee 
ATTN:  ATRC-LS 
Fort Lee, VA  23801-6140 
Phone:   804-765-1838; FAX:   804-765-1456 

ReconstUution Analysis of US Army Forces -1999 
The faU of the Berlin Wall in 1989 followed by 

the dissolution of the former Soviet Union necessitated a 
change in our National Military Strategy.   The United 
States will rely on projecting military forces from within 
its continental boundaries to support two nearly- 
simultaneous Major Regional Conflicts (MRC) while 
concurrently supporting Lesser Regional Conflicts 
worldwide.   With the likelihood of more 
Congressionally-mandated reductions in United States 
military end strength, tiie number of Active Duty Army 
units may decrease by 1999.  Thereafter, if two MRCs 
occur nearly simultaneously, selected Army units may be 
required to deploy to one conflict, perform their mission 
(combat, combat support, combat service support), 
reconstitute and rapidly redeploy to a completely 
different part of the world for a second war.   Analysis is 
needed to assess the tasks, requisite resources and 
strategic risk associated with the reconstitution of these 
selected Army units.  This analysis will include a review 
of current Army doctrine supported by experience from 
field commanders from Operation Just Cause, Operation 
Desert Shield/Desert Storm, and selected others. 
Various situations will be examined ranging from both 
MRCs starting simultaneously to where one MRC begins 
several weeks after the end of the first MRC.   Resulting 
ranges of more refined reconstitution times and the 
effects of shortages in units critical to reconstitution will 
be analyzed in combat modeling of TRADOC Theater 
Resolution Scenarios.   Resulting risks (changes to combat 
losses) will be assessed. 

Logistics Impact Analysis (LIA) for the Close Range 
Unmanned Aerial Vehicle (CR-UAV) Cost and 
Effectiveness Analysis (COEA) 

The UAV Joint Program Office is developing a 
CR-UAV to support US Army and US Marine Corps 
(USMC) reconnaissance operations at the brigade 
echelon.  The Department of Defense tasked the USMC 
to conduct a joint COEA in support of the CR-UAV 
program.  This LIA is a comparatively analysis of 
possible logistics impacts caused by fielding a CR-UAV 
system.  It only looks at the proposed systems to be 
fielded in the Army.  It does not address manpower and 
personnel, or training issues associated with fielding a 
CR-UAV system. 

The LIA will determine the comparative 
differences among the following three alternatives: 
l)Base Case (BC), US Army force projected to 1999, but 
without UAV support at the brigade echelon; 
2)Alternative 2, BC force with the CR-UAV system 
added to support the brigade; 3)Alternative 3, BC force 
with the Short Range UAV added to support the brigade. 
Measures of performance include the following 
characteristics: l)Calculated reliability and 
maintainability; 2)Deployability; 3)Transportability; 
4)Force shiicture impacts; 5)Initial stockages of class IX. 
The measure of effectiveness fi-om a logistics point of 
view will be operational availability.   Decision makers 
will complete an analytical hierarchy survey (pairwise 
comparison) which will be used to prioritized the 
attributes.   Multiple attribute decision making techniques 
will be used to determine the best alternative froma 
logistics point of view. 

Derek Konczal 
TRAC-PAD-OAC 
ATTN: ATRC-FP 
Ft Leavenworth,KS 66027-5200 
Phone:   913-684-4234; DSN 552 
FAX:  913-684-2344 
KONCZALD@TRACER.ARMY.MIL 

Force Facilitator For Operations Other Than War 
In this post Soviet era, the US Armed Forces are 

finding themselves performing more missions in 
Operations Other Than War (OOTW).   While tiiese 
operations have many requirements that are 
common in traditional combat operations, OOTW do 
have unique aspects that impact force structure decisions. 
Currentiy, there are no tools to analyze force 
requirements for these types of 
operations. 

The Force Facilitator For Operations Other Than 
War is an automated tool to assist staff officers to 
determine force structure requirements for OOTW. The 
tool will be IBM or compatible microcomputer based. 
The tool will be "mission and task driven," i.e., the type 
of mission will determine the specified and implied tasks 
that need to be accomplished.  The requirements of these 
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tasks will be optimized with units' capabilities that match 
these tasks. 

The purpose of this briefing is to provide a 
general overview of the tool,  to review important 
lessons learned in the tool's development,   and to 
demonstrate the tool's capability. 

William Krondak 
TRADOC Analysis Center (TRAC) 
Scenario and Wargaming Center (SWC) 
Director, SWC 
ATTN:   ATRC-SW 
Fort Leavenworth, Ks 66027-5200 
Phone:   913-684-4015; DSN 552 
FAX:  913-684-4011 
krondak@tracer.army.mail 

The ABCA Scenario 
Scenario and Wargaming Center has supported 

the American, British, Canadian, and Australian (ABCA) 
Quadripartite Working Group (QWG) with scenario 
efforts for more than two years.   The scenarios are 
designed to assist the ABCA QWG develop concepts for 
standardization agreements and plans that allow those 
nations to cooperate in engagements ranging from 
Operations Other Than War to mid-intensity conventional 
battles. 

This paper briefly describes the background of the 
most recent scenario effort, the scenario development 
criteria, the scenario overview, and some analytical 
issues that the scenario supports.  The scenario provides 
a realistic, reasonable, and robust setting for examining 
the activities of rapidly deployed ABCA forces at 
brigade, division and corps level. It generates 
opportunities for analysis of doctrine, organization, 
equipment, and command and control issues across a 
spectrum of combat intensity. 

Kerry Lenninger 
TRADOC Analysis Center (TRAC) 
Operations Analysis Center (OAC) 
Director, OAC 
ATTN:  ATRCiFPV 
Fort Leavenworth, KS 66027-5200 
Phone:   913-684-2424; DSN 552 
FAX:  913-684-2344 
lenningk@tracer.army.mil 

lEW Functional Area Model (FAM) 
During the period 1988-1990, the Vector In 

Commander (VIC)    modeling team located at the 
TRADOC Analysis Command, White  Sands Missile 
Range, implemented requirements established by the 
U.S. Army Intelligence Center and School (USAICS), 
Fort    Huachuca, to upgrade the intelligence electronic 
warfare (lEW) functional area.   Model enhancements 

included better sensor representation,'collection 
management of sensor assets, and processing and analysis 
of reports.  The lEW functional area model provides the 
analyst a tool for studying the operational effectiveness 
of intelligence systems and processes within a combat 
situation.   How closely the lEW functional area model 
approximates combat intelligence on the battlefield is 
examined.  Typically, the effectiveness of the lEW 
during combat modeling is viewed in terms of timely 
maneuver actions taken in response to the perceived 
threat, and in terms of the accuracy and timeliness of the 
target acquisition information provided to the fire support 
assets.  The relationships between lEW and other 
functional areas represented in the model are examined. 

Ronald Magee 
TRADOC Analysis Center (TRAC) 
Studies and Analysis Center (SAC) 
Director, SAC 
ATTN:   ATRC-SAA 
Fort Leavenworth, KS  66027-5200 
Phone:   913-684-5426; DSN 552 
FAX:   913-684-3866 
mageer@tracer.army.mil 

Command and Control Vehicle (C2V) Cost and 
Operational Effectiveness Analysis (COEA) (Movement 
and Emplacement Characteristics) 

A major deficiency noted from Operation Desert 
Storm was the inability of the current M577A2 command 
post to "keep pace" with the tempo of the battle.  While 
this indicates the inadequacy of Ae current C41 system 
to apply the efficiencies of enhanced technology and 
automation, it also reflects upon the mobility capability 
of the current command posts.   In fact, at the onset of 
the requirement analysis, the principle issue for the C2V 
was considered to be mobility. 

The topic of this paper is to discuss a portion of 
the TRAC analysis, that is the technique used to 
determine the threshold and objective values of the 
mobility parameter and the respective performance for 
each of five C2V alternatives.   As a result of the 
analysis, mobility was further refined to be comprised of 
two attributes:  the ability to move; and the ability to 
physically emplace/displace the CP.   Our methodology 
linked a TRADOC standard scenario, gaming run output 
of a combat simulation model, and results of a mobility 
assessment of the C2V alternatives conducted by the 
Waterways Experiment Station, (Vicksburg, MI).   A 
simple algorithm of tactical decision rules was then used 
in a map exercise (MAPEX) to integrate the model runs 
and the mobility analysis within the context of the 
scenario to explore the threshold and objective values 
associated with the movement and emplacement 
characteristics. 
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Army Tactical Missile System (ATACMS) Cost and 
Operational Effectiveness Analysis (COEA) 

The Army Tactical Missile System (ATACMS) 
Milestone IV Cost and Operational Effectiveness 
Analysis (COEA) was conducted to support acquisition 
decisions for the improved ATACMS.  Specifically, the 
MS IV COEA supported the Army decision to approve 
or not approve engineering and manufacturing 
development of the improved ATACMS.  The 
methodology used in conducting this COEA consisted of 
six interrelated parts: l)target set analysis; 2)performance 
analysis; 3)effectiveness analysis; 4)theater and quantities 
analysis; 5)cost analysis; 6)cost and effectiveness analysis 
integration. 

The study issues imposed by Department of Army 
and answered in the study were: 

a. What are the contributions/benefits of 
Improved ATACMS (with APAM warhead) to joint 
precision strike operations against joint TMD targets 
(missiles, TELs, resupply vehicles, etc.), C31 sites, 
logistics sites (including FARPS), and lightly armored 
targets. 

b. What procurement quantities of Improved 
ATACMS are necessary to meet warfighting and 
peacekeeping requirements? 

c. What is the cost effectiveness of Improved 
ATACMS? 

d. What is the sensitivity of alternatives to TLE? 

Chauncey McKeam 
Hughes Missile Systems Company 
8433 Fallbrook Ave 
Building 262, Mail Station C-27 
Canoga Park, CA  91304-0445 
Phone:   818-702-4594; FAX:  818-702-4831 

Counter Friendly Fire 
During Operation Desert Storm 23.6% of the 

U.S. forces' deaths and 15.4% of the wounded were 
caused by fratricide or fire from other friendly forces. 
This study was conducted in two phases, the first phase 
was to determine the major causes of fratricide and to 
look across the Hughes product lines and within the 
research laboratories to determine what technologies exist 
or are on the drawing boards that can be brought to bear 
on this problem.   The second phase was to perform a 
cost and operational effectiveness analysis on the 
concepts generated in Phase 1 to determine which was 
the most cost effective approach.  Three primary 
candidates were evaluated, a coded laser interrogator and 
a modulated retroreflector; a coded laser interrogator and 
an RF transponder; and a MMW interrogator with a 
MMW transponder.   These candidates were evaluated in 
a TRADOC approved scenario using the Hughes 
Antiarmor Requirements and Effectiveness Model 

(HAREM) in both clear and degraded conditions. 
HAREM is a high resolution combined arms combat 
simulation capable of representing up to 1000 combat 
systems along with its supporting artillery, helicopters, 
close air support, etc.   Modeling methodologies and 
study results will be presented. 

Reginald Morrison 
Coleman Research Corporation 
213 Delaware, Suite C-2 
Leavenworth, KS  66048 
Phone:   913-651-0000 
FAX:   913-651-3929 
schmidt@crc.com 

Mobilization and Deployment Model 
In the light of recent and ongoing Army force 

structure reductions and a shift to a force projection 
strategy, a clear need exists for a model which assists the 
staff in rapidly developing and evaluating alternatives for 
mobilizing and deploying Army forces. 

The Combined Arms Command (CAC) at Fort 
Leavenworth, KS recently completed a study which 
established the methodology and data base requirements 
for a fast-running tool to enable the examination of Army 
problems associated with the Army force projection 
strategy.  This paper summarizes the methodology which 
forms the basis for a Mobilization and Deployment 
Model (MODEM) which will be a personal computer- 
based model that assists force designers and operational 
and strategic operators and planners in the rapid 
development and simulation of mobilization and 
deployment of alternative contingency force packages to 
potential or actual worldwide trouble spots.  This 
mobilization and deployment model will allow the user 
to: 

- Select units for deploymen 
- Examine mobilization requirements 
- Build logistical sustainment packages 
- Calculate movement/deployment times 
- Estimate the build up of combat power over 
time relative to the threat. 
The paper describes the model design with 

associated user input processes, data manipulation and 
output processes which contribute to the overall 
methodology to perform these operations.   It describes 
the design functionalities of Data Base Update, 
Contingency Force Assembler/Mobilizer, Deployer, 
Combat Capability/COFM Estimator, and 
Review/Print Modules which allow the user to conduct 
contingency force analyses. 

Kent Pickett 
TRADOC Analysis Center (TRAC) 
Operations Analysis Center (OAC) 
ATTN:   ATRC-F 
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Fort Leavenworth, KS  66027-5200 
Phone:   913-684-4595; DSN 552 
FAX:  913-684-2344 
pickettk@tracer.army .mil 

Using Constructive Models WUhin Virtual Simulation 
Environments for Analysis:  The Eagle/BDS-D Project 

The presentation will describe the TRAC project 
to dynamically link the corps-level deterministic 
simulation, Eagle, with the virtual simulation, Battlefield 
Distributed Simulation-Developmentol (BDS-D); focusing 
on the development of an interface between a 
constructive model and a virtual distributed simulation. 
Design and implementation of the interface will be 
described.   A short video will demonstrate the interface. 
The presentation will also describe the potential 
applications of synthetic environments created by linking 
constructive and virtual simulations for analysis of 
weapon systems, concepts, doctrine, tactics, and force 
structures.   A topic of discussion will also include 
insights into problems facing analysts working in this 
mixed simulation environment. 

John Riente 
Deputy Chief of Staff Operations and Plans 
DAMO-ZD 
400 Army Pentagon 
Washington, DC  20310-0400 
Phone:   703-697-4113; DSN 227 
FAX:   703-614-9044 
riente@pentemh2 .army .mil 

Leveraging Distributed Interactive Simulations in Force 

XXI 
America's 21st Century army, currently referred 

to as Force XXI, will evolve as the Department of the 
Army reexamines all echelons, all components and all 
activities of Today's Force.  This assessment will 
examine the need to reengineer ourselves from the 
foxhole to the industrial base.   Battle command and 
control will be intensively analyzed because information, 
intelligently used, can lead to responsive application of 
the right combat power to generate overwhelming 
lethality and to minimize casualties.   The Army plans to 
use DIS and the power of information technology to 
share and integrate the distributed knowledge of the 
entire defense community on common synthetic 
battlefields to identify what military capabilities need to 
be developed, acquired, trained and maintained for Force 
XXI.   The unencumbered sharing of knowledge will 
permit a leap to a higher level of integration and 
increased innovation across the domains of:   research and 
concept exploration; doctrine and requirements 
generation; materiel development and acquisition; 
education and training; and battlefield planning; and 
execution.  This presentation lays out the Army's concept 

for harnessing and leveraging DIS capabilities to improve 
advanced concept development; research, development 
and acquisition; and force redesign vital to Force XXI. 

Edward Thurman and Sara Tisdel 
Director, Concepts and Doctrine 
U.S. Army Command and General Staff College 
Attn: ATZL-SWW 
Fort Leavenworth, KS 66027 
Phone:   913-684-4887; DSN 552 
FAX:  913-684-4257 
Thurmane@leav-emh.army.niil 

Impact of Emerging Doctrine on Army Analysis 
For the past forty-five years the US Army has 

focused its energy on a potential future conflict with the 
Soviet Union.  This task was an immense one which has 
had an impact on virtually every aspect of our doctrine, 
training, organizational structure, leadership and 
equipment.   Underpinning the many decisions made 
during this era has been a robust analytical mechanism 
which provided the critical insight needed by our senior 
leaders as they developed an Army which ultimately won 
the Cold War. 

The Cold War, however, is over.   The strategic 
environment has fundamentally changed.  The threat is a 
new and diverse one.  We have smaller forces which 
must be projected into a theater before they can confi-ont 
an enemy.   The force must not only be capable of 
fighting our nation's wars; it must be equally effective in 
operations other than war.   New analytical challenges 
face US-many will require new methods.   Once again the 
Army analysis community will be called upon to assist 
our senior leaders make the right decisions as we move 
into the future. 

This paper will briefly examine the evolving role 
of Army analysis in meeting the demands of the post 
Cold War era.  The paper will initially highlight the 
Cold War challenge and analytical efforts used to 
overcome it.  The paper will then discuss emerging 
issues requiring near term study.   Finally, the monograph 
will examine the evolving role and methods of Army 
analysis as we structure an Army for the 21st Century. 

WG 11 ~ Special Operations, Low Intensity 
Conflict 
Chair: August Jannarone, Consultant 
Phone: 813-677-8537 

MAJ James Molnar 
Joint Warfighting Center 
Hurlburt Field, FL, 32544-5253 
Phone:   (904) 884-2944; FAX:   (904) 884-5227 
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SOFNET-JCM Interface Project 
This is a program to develop and demonstrate a 

shared synthetic battlefield across a distributed 
communications network using Distributed Interactive 
Simulation (DIS) protocols between a high fidelity, 
virtual Special Operations Forces (SOF) Inter Simulation 
Network (SOFNET) aircraft simulation system, and a 
theater-level constructive simulation, the Joint Conflict 
Model (JCM).   The principal goal is to allow CINC or 
JTF staffs and SOF aircrews to perform mission review 
and rehearsal coordination within the context of a 
wargame or real world event. 

MSGT John Fedrigo 
HQ, Air Force Security Police Agency 
8201 H Avenue 
Kirtland AFB, NM, 87117-5664 
Phone:   (505) 846-2920; FAX:   (505) 846-0648 

SOF m the SEES Model 
The Security Exercise Evaluation System (SEES) 

is a real-time, interactive, entity-level simulation that 
may be used to conduct protective force training and site 
security analysis,   the Model-Test-Model process is used 
as a basis for running exercises to consider the validity 
of SEES as a simulation of airbase security operations. 
SOF uses includes determining the preferred mix of 
technology, tactics and manpower to provide effective 
detection, identification, assessment, delay, and response 
in preventing the direct or indirect penetration of limited 
and exclusion areas. 

MAJ James Molnar 
Joint Warfighting Center 
Hurlburt Field, FL, 32544-5253 
Phone:   (904) 884-2944; FAX:   (904) 884-5227 

Use of a Combat Model iii a Humanitarian Assistance 
or Disaster Relief Scenario 

The roles and missions of the US military are 
undergoing changes to cope with the new world order. 
Senior military commanders have expressed a pressing 
requirement for computer simulations to help train high 
level staffs in non-combat scenarios revolving around 
humanitarian assistance or disaster relief.   The Joint 
Conflict Model has been used to demonstrate this idea. 
Off-the-shelf combat simulations with flexible databases, 
readily accessible to the user, allows users to develop 
training scenarios for humanitarian assistance or disaster 
relief missions,   the new adversaries for these scenarios 
are famine and disease, rather than tanks and aircraft. 

MAJ Robert Budroe 
HQ, USSOCOM (SOJ5-C) 
7701 Tampa Point Boulevard 
MacDill AFB, FL 33621-5321 

Phone:   (813) 828-3167; FAX:   (813) 828-3904 

Special Operations in the Joint Conflict Model (JCM) 
More difficult than model development, perhaps, 

is determining the best applications of high resolution 
dynamic analysis.  Although important advances are 
being made in simulation and modeling techniques, the 
-too-hard-to-do" box is still not empty.  The intense data 
requirements for high resolution simulations will continue 
to be an issue as new equipment and force structure are 
developed. Parametric data development, however, will 
be only one of the obstacles to detailed combat modeling. 
Adequate representation of how new systems are 
incorporated into different force structures and doctrinal 
concepts wiU be far more challenging.   The portrayal of 
SOF in the JCM as discrete elements of larger conflicts 
is a significant step. 

Kevin B. Wilshere 
BDM Federal, Inc. 
1501 BDM Way 
McLean, VA 22102-3204 
Phone:   (703) 848-5625; FAX:   (703) 848-6666 

Special Operations Modeling & Analysis: New 
Requirements, New Approaches 

In 1993, BDM demonstrated the utility of a new 
generation of modeling techniques in conducting special 
operations analysis.   BDM is currently underway 
applying and expanding this modeling methodology to 
deal with a wider range of SOF issues.   Objectives of 
this current effort include:   Analysis of non-traditional 
military issues in low intensity conflict, including hostage 
rescue and civilian involvement in combat operations; 
combat effectiveness tradeoff studies of different 
insertion/extraction platforms, communications devices, 
special reconnaissance techniques, and weapons systems; 
sensitivity analysis of operations across different warfare 
environments and intensities; and recommendations for 
the incorporation of PSYOP and civil affairs in 
force-on-force modeling.   This presentation will provide 
information on the current status of the METRIC model, 
as well as a summary of in-process analysis on scenario 
issues.   Future analytical directions and model 
development plans will also be discussed. 

CPT Tim Muehl 
Naval Postgraduate School 
Code 30, Bldg 235 
Monterey, CA 93943-5000 
Phone:   (408) 646-2786; FAX:   (408) 646-2458 

CA/PSYOP in Combat Models 
Military operations in Panama, Southwest Asia, 

hurricane relief operations in Horida and humanitarian 
assistance missions in Somalia underscore the importance 
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of civil affairs missions and psychological operations. 
Inclusion of CA and PSYOP capabilities into high 
resolution and aggregate level models will enhance 
readiness of regional unified commands by allowing joint 
staffs to train to their regional missions with CA and 
PSYOP capabilities.  The Joint Theater Level Simulation 
(JTLS) will be evaluated as a platform or testbed for the 
algorithms developed. 

COL Terry Silvester 
USAF Special Operations School 
Hurlburt Field, FL 32544-5000 
Phone: (904) 884-6620; FAX:   (904) 884-7989 

The ApplicabUUy ofSOFin Peace Operations 
In attempting to educate special operations forces 

(SOF)  to plan for the future, it becomes obvious that we 
are planning in an era of uncertainty.   In the "new world 
disorder" that is emerging, SOF must be educated and 
prepared for "operations other than war" in addition to   • 
their standard role.  What is the applicability of SOF in 
peace operations?  This briefing attempts to define the 
current terms used in peace operations and propose the 
applicability of SOF in peace operations.  The briefing 
focuses on the various environments and challenges the 
audience to identify indicators that the environment is 
shifting to a different level of violence.   The assumption 
is made that the leaders must have knowledge of a shift 
in a timely manner so toctics can adapt in time to protect 
the force and accomplish the mission. 

Greg Colvin 
Lockheed Sanders 
MER15-2350 
P.O. Box 868 
Nashua, NH  03061-0868 
Phone:   (603) 885-9784; FAX:   (603) 885-7861 

Land/Air/Maritime Planning and Rehearsal 
(LAMPREY) Systems 

This briefing will review automated computer 
technologies for mission planning, preview and mission 
rehearsal for SOF.   It will discuss the original philosophy 
for the Special Operations Planning and Rehearsal 
System (SOFPARS), canceled for land and maritime 
components.   The primary emphasis will be on planning 
and mission preview for ground and sea forces, which 
have challenging requirements and concepts over and 
above air forces.   The first requirement is for high 
resolution data, meaning one meter and less.   The second 
is for an automated process that follows joint, service 
and SOF dochine.   It is important to note that the 
objective is not simulation or modeling, rather it is 
automation of mission planning and development of 
mission preview/rehearsal capabilities.  The paper will 
address issues for the integration of air-land-sea planning 

and rehearsal capabilities on the same system, which 
must be deployable and tied to common C3I channels. 

Rodger QuaUs 
US Army Space and Strategic Defense Command 
P.O. Box 1500 
Huntsville, AL 35807-3801 
Phone:   (205)-955-1715; FAX:   (205) 955-5136 

Disaster Preparedness Planning Program 
Develop digitized mapping spatial and attribute 

databases designed to support installations disaster 
response missions.    This program includes requirements 
definition, database design and content, cartographic 
issues and data collection for both installations and the 
surrounding geographic regions.  The data collection 
effort will determine both sources and collection methods 
for spatial and attribute data.  The project will deUver an 
integrated database planning package to selected joint 
installation and civilian community disaster planning 
exercises, as well as a prototype automated disaster 

planning tool. 

COL Craig Hackett 
US CENTCOM (CCJ5) 
7115 South Boundary Boulevard 
MacDill AFB, FL 33621-5101 
Phone:   (813) 828-5858; FAX:   (813) 828-6375 

Vallidating Peacetime Operations 
US CENTCOM has had the opportunity to 

conduct three successive "military operations other than 
war" within the past year and a half.   Operations 
PROVIDE RELIEF (airlift of humanitarian relief 
suppUes to Somalia), RESTORE HOPE (Humanitarian 
relief/security operations in Somalia), and U.S. support 
of UNOSOM II were all planned and executed by 
CENTCOM.  The skills of the analytical community are 
needed to help operational personnel resolve these 
diverse new tasks which are lull of uncertainty, 
ambiguity and risk.  CENTCOM is currently assisting 
TRAC in developing a decision aid that will analyze the 
type and size of units required to perform operations 
other than war.   An additional requirement exists to 
develop a logistics model to identify supplies and 
transportation assets necessary to support a given 
mission.   The briefer wiU discuss planning for operations 
other than war from the perspective of the primary joint 
planner responsible for the operations mentioned above. 

Derek Konczal 
U.S. Army TRADOC Analysis Center 
ATRC-FP 
Fort Leavenworth, KS 66027-5200 
DSN:  552-4234; FAX:   DSN 552-2344 
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Force FacUUator for Operations Other Than War 
In this post-Soviet era, U.S. forces are finding 

themselves performing more missions in Operations 
Other Than War.  While these operations have many 
requirements that are common with more traditional 
combat operations, they also have unique aspects that 
impact force structure decisions.  Currently, there are no 
tools to analyze force structure requirements for these 
types of operations.  The Force Facilitator is an 
automated tool to assist the staff officer to determine 
force structure requirements for operations other than 
war.  This tool is IBM microcomputer based, and will be 
mission or Usk driven.  The requirements for these tasks 
will be optimized with unit capability to accomplish these 
tasks.   This briefing will provide an overview of the tool, 
review lessons learned in the development of the tool, 
and demonstrate its capability. 

CAPT Anthony Kopacz 
Joint Staff, J8/ASD 
Washington, D.C., 20318-8000 
Phone:   (703) 695-9196; FAX:   (703) 693-4601 

Contmgency Analysis Planning System (CAPS) 
In today's political environment, a computer 

based tool that provides a reasonable representation of 
peacetime contingency operations is needed.  This tool 
should provide a method, development path, and 
implementation plan for analytical contingency planning. 
Current government models provide pieces of the 
required method, but fall short of allowing the flexibility 
and breadth of scope necessary to provide insights into 
contingency alternatives in today's world.  The 
integration of biased exponential algorithms in CAPS will 
allow joint analytical and planning communities to assess 
rapidly the implications on contingency operations. 
CAPS will give the planner a single tool to use for 
rapidly assessing alternative courses of action regarding 
specific contingency requirements. 

COL Gabriel Rouquie 
USEUCOM ECCS-AS 
Unit 30400, Box 1000 
APO AE 09128 
Phone:   314-430-5353; FAX:   314-430-5296 

Modeling and Simulation Support for Special 
Operations Forces 

The USEUCOM Office of analysis and Simulation 
implicitly models the impact of SOF' operations within 
the context of a larger theater-level campaign.  The 
changing political-military situation in the EUCOM AOR 
has increased the requirement for high resolution models 
to explicitly analyze SOF operations in support of 
planning, exercises and real operations,  this presentation 
will describe current techniques used to implicitly model 

SOF operations.   Recent modeling and simulation 
support to a SOF CPX will be discussed.  The 
presentation will provide several requirements identified 
as critical to mission planning for armed conflict and 
peacekeeping operations. 

Vivian Baylor 
Oak Ridge Y-12 Plant 
P.O. Box 2009 
Oak Ridge TN, 37831-8206 
Phone:   (615) 576-5293; FAX:   (615) 574-5169 

Oak Ridge Technologies to Support Tactical Military 
Operations 

The DOE's facilities at Oak Ridge, including Oak 
Ridge National Laboratory, have been involved for a 
number of years in the development of technologies and 
system for use by the law enforcement, special 
operations and intelligence communities.   Some of these 
technologies have applications to tactical military 
operations.  To enhance tactical command and control. 
Oak Ridge has developed prototype miniature 
audio/video transmitting devices, using both infrared and 
radio frequency technology, in combination with a 
thin-film power source that can be used in many field 
applications where size, weight and power are critical. 
Also prototyped is a secure communications system 
relying on ultrasonic sound pressure.  Oak Ridge has 
also worked on improving assault equipment with 
advanced materials, making lightweight shields, 
non-toxic custom ammunition, and lightweight scaling 
equipment. 

Lt Col Roy Lower 
ODASD/PK-PE 
Room 1C661, Pentagon 
Washington D.C., 20301-2300 
Phone:   (703) 695-2322; FAX:   (703) 693-0519 

Military Organization and Functions of the Office of 
Assistant Secretary of Defense for Peacekeeping and 
Peace Enforcement 

This briefing will discuss the reorganization 
within the Office of the Secretary of Defense that gave 
birth to the ODASD/PK-PE, as well as the missions, 
functions  and organization within that office, 
additionally, the various Task Forces that have been 
established within OSD to handle ongoing peacekeeping 
operations as well as the various working groups that 
pASD Peacekeeping is chairing in an attempt to establish 
overarching peacekeeping/peace enforcement policy 
direction. 

WG 12 - Air Defense 
Chair: Lounell Southard, TRAC 
Phone: 505-678-1461 
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LTC Milt Johnson 
National Test Facility 
730 Irwin Avenue 
Falcon AFB, CO  80912-7300 
Phone;   (719) 380-3300; FAX: (719) 380-3219 

MAJ Rob Jassey 
HQ NORAD/USSPACECOM/J5B 
Peterson Air Force Base, CO  80914 
Phone:   (719) 554-5651; DSN 692-5651 
FAX: (719) 554-9720; DSN  692-9720 

Understanding TMD Requirements and Concepts 
through Wargaming 

Acquisition of military systems is a lengthy and 
intensive process where the warfighter's original 
operational requirements sometimes get lost.  Threat 
changes, budgetary constraints, fuzzy requirements, and 
emerging technologies often lead to delivered systems 
that are more products of the developer's vision rather 
than the operator's approved incremental acquisition plan' 
that ultimately fulfills objective requirements. 

Today advances in distributed simulation and 
virtual reality can improve that process by helping 
operators develop higher confidence requirements and 
concepts.   Simulations provide operators a unique 
opportunity to place themselves into a pseudo 
environment that reflects their current operations 
requirements and operational concepts. 

USSPACECOM and others are using the 
wargaming capabilities at the National Test Facility to 
resolve questions in the Capstone BMD and the BMD 
Concept of Operations.   Besides a flexible facility, 
adaptable to a variety of needs, a host of tools is 
available to examine a variety of problems.   The 
Advanced Real-time Gaming Universal Simulation 
(ARGUS) is the cornerstone simulation that feeds the 
wargaming environment.   ARGUS is a two-sided, 
interactive gaming tool that provides realistic real-time 
simulation capabilities to exercise BMD architectures and 
current concepts of employment against any number of 
scenarios projected by operator.   ARGUS' advanced 
distributed simulation capabilities provide an excellent 
opportunity to take advantage of external simulation 
facilities as well.   The X-motif environment and the 
software driven communication capabilities provide 
operators the capability to explore man-machine 
interfaces that will support his decision processes and 
communication plans designed to support command and 
control requirements.   This discussion describes the 
genesis of the wargaming capabilities at the NTF, their 
applications today, and the future opportunities 
wargaming will provide in resolving BMD issues. 

Mr. Sam McNuUy 
Teledyne Brown Engineering 

300 Sparkman Drive 
P.O. Box 07007 
HuntsviUe, AL  35807-7007 
Phone:   (205) 726-1935; FAX:   (205) 726-2241     ' 
E-mail:   sam.mcnully@pobox.tbe.com 

Corps Sam Effectiveness Against Cruise Missiles 
Abstract not available. 

LTC Frank Caravella 
US Army Air Defense Artillery School 
ATTN:   ATSA-CDC-F 
Fort Bliss, TX 
Phone:   (915) 568-3150; DSN 978-3150 
FAX:   (915) 568-2647 ; DSN  978-2647 

Growing Influence of the 3rd-Dimension on the Modem 
Battlefield 

For centuries, military leaders studied terrain and 
its impact on warfare.   Until the twentieth century, 
military terrain analysis and its associated doctrine 
focused on the ground and its corresponding effects. 
Many battles were won or lost because of local 
topographic conditions and the military leaders ability to 
assimilate the changing terrain.   Alexander, Hannibal, 
Napoleon, and Lee were notable military leaders who 
understood terrain and used it to their advantage against 
their enemies.   Terrain analysis for these leaders was, 
for the most part, a two dimensional problem.  Slope, 
soil, and trafficability conditions were paramount. 
However, in the last century there has been a steady 
evolution in warfare.   Modem warfare, through the 
introduction of advanced weaponry, requires 
contemporary commanders to prepare for war in all 
dimensions.   How and why did this evolution take place? 
Also, why has the 3rd dimension gained so much 
prominence in such a relatively short period in the 
history of armed conflict?  This presentation will address 
these questions and more as we ascertain the importance 
of the 3rd dimension in future warfare. 

Mr. Sam McNully 
Teledyne Brown Engineering 
300 Sparkman Drive 
P.O. Box 07007 
Huntsville, AL  35807-7007 
Phone:   (205) 726-3381; FAX:   (205) 726-2241 

Issues in Air Defense 
Abstract not available. 

MAJ's Bruce Radford and David Votipka 
HQ USAFEAVPC 
Unit 3050 Box 20 
APO AE 09094 
Phone:   DSN: 489-6217 
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e-mail:   votipka@ramstein-wpc.af.tnil 

The WPC Lethality Methodology 
This paper describes the development of a new 

surface to air missile (SAM) engagement model and 
associated database for the air warfare simulation 
(AWSIM) at the Warrior Preparation Center (WPC). 
This project addressed many of the major weaknesses in 
the development and use of various weapons system 
models in campaign and theater level computer assisted 
exercises.  The methodology is largely based upon 
procedures and techniques currently used by U.S. and 
NATO science and technology centers for hi-fidelity 
modeling, adapted to the WPC's theater/campaign level 
war simulations.   The methodology describes a weapon's 
basic physical characteristics, provides a systematic 
means to quantitatively measure the human influence on 
both the weapon and the target, and finally it provides a 
means to show the impact of environmental factors such 
as velocity and spatial relationships between the shooter 
and target.  The result is a more realistic reflection of the 
complex human, equipment and environmental 
interactions on the modern battlefield, rather than an 
equipment vs equipment result.   A major portion of this 
work involved defining terms and establishing parameters 
used in the model.   From this theoretical work, a set of 
useful and accurate mathematical tools were developed to 
assess and establish realistic weapons parameters and 
provide useful guidance to database and exercise 
planners.   These tools also provided an accurate and 
measurable way to verify and validate the computer 
algorithms. 

Mr. Jim Kolding 
Teledyne Brown Engineering 
300 Sparkman Drive 
P.O. Box 07007 
Huntsville, AL  35807-7007 
Phone:   (205) 726-2893; FAX:   (205) 726-2241 
e-mail:  jim.kolding@pobox.tbe.com 

ELAN* as an Air Defense Tool 
The current world political situation has shifted 

the focus from global to theater defense.   This 
redirection combined with limited funding and time has 
heightened the need for quick reaction force-on-force 
combat modeling to support inter/intra service tradeoff 
analyses needed for weapon systems acquisition.   ELAN* 
is a medium resolution division level and below Joint 
Combat model which can be used to analyze AD systems 
with regard to weapon systems effectiveness, tactical 
techniques and procedures, and operational or 
organizational concepts.   It's battle box has been 
expanded from a 20 km x 20 km area to a 100 km x 100 
km box to allow for operational force effectiveness views 

of a theater or corps level fight foi- the ground and air 
elements. 

DoD's emphasis on joint system acquisition 
programs requires the conduct of weapons tradeoffs 
across all the armed services and the fiinctional areas 
such as air defense, armored system and fire support 
systems.  The need for a joint operational effective 
combat model exists; ELAN*(Star - Sea Terrain AIR) 
satisfies this need.   ELAN* currently models air-to-air, 
air-to-ground, ground-to-air, amphibious, naval and 
ground maneuver operations.   DMA terrain data and 
AMSAA BRL weapons data are used to model terrain 
and weapon systems.  The presentation will address the 
changing analysis needs for weapon systems acquisition 
and how ELAN* can support these needs. 

MAJ Paul E. Tabler 
Force Applications Division 
Air Force Studies and Analysis Agency 
Room 1D380 
1570 Air Force Pentagon 
Washington, DC  20330-1570 
Phone:   (703) 695-5282; DSN 227-5282 
FAX:   (703) 697-1226; DSN 227-1226 
e-mail:   tabler@afsa.hq.af.mil. 

Analysis of a Multi-Layer Theater Air Defense (TAD) 
Capability 

TAD is defense of a theater from theater ballistic 
missiles (TBMs), cruise missiles, air-to-surface missiles, 
and aircraft.   This analysis focused on TBMs, but 
included the other TAD threats.   Few capabilities exist 
today-primarily PATRIOT and, to a much lesser degree, 
Scud TEL I killer missions.   Many potential systems on 
the horizon have different capabilities and significantly 
different costs.   In light of the restricted defense budget, 
only the most cost effective mix of systems can afford to 
be developed, integrated, and fielded.   This analysis was 
conducted to provide an objective cross-service 
assessment of current and projected TAD systems.  The 
systems were employed within their specific layers, such 
a Attack Operations or Terminal Defense, to assess their 
capabilities.   The model considered-by Iayer~the Pk of 
the systems, between-layer kill assessments, Buy-In and 
15-year O&M costs, and a new concept called Blue 
Protection.   Blue Protection is a measure of the potential 
damage negated by TAD capabilities.  The results of the 
analysis were the costs and resulting Blue Protection 
fi-om an enemy attack.  These two measures of 
effectiveness were used to determine the cost 
effectiveness domain and provide decision makers with 
information on: 

■ How cost effective are the various system in 
term of Blue Protection? 

■ What is the short- and long-term impact of 
various solutions? 
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■   What is the impact of various force structures 
on Blue Protection? 

COL Rich Hardy 
Joint Test Director 
OSD JADO JEZ(JTF) 
EgUn Air Force Base, PL  32542-5000 
Phone:   (904) 882-5687; DSN 872-5687 
FAX:  (904) 882-8460/6241; DSN 872-8460/6241 

Joint Air Defense Operations 
The Joint Air Defense Operations/Joint 

Engagement Zone Joint Test Force JADO/JEZ JTF was 
chartered by OUSD DDDR&E (T&E) in October 1990 
to investigate and evaluate the concept of joint air 
defense operations based on various hostile aircraft 
identification techniques and procedures.  All four 
Services are actively participating in the Joint Test and 
Evaluation (JT&E) Program to operationally test and 
evaluate alternatives for implementing a JEZ. 

The JEZ concept eliminates separate engagement 
zones.   It also eliminates reliance on restrictive airspace 
control procedures to provide friendly ID through the 
application of Positive Hostile Identification (PHID) 
Rules of Engagement (ROE).   The PHID ROE restricts 
engagements to those targets that have been positively 
identified to or by the operator as hostile.   The PHID 
ROE is supported by Target Signature Systems (TSSs) 
which are physics-based hostile aircraft identification 
systems that can be used either in JEZ or FEZ/MEZ 
operations.   A hostile ID can be obtained either directly 
from organic sources or indirectly from higher echelon. 
Hostile IDs can result from target attributes (i.e., visual 
ID or pint of origin) or by observance of a hostile act or 
intent. 

The approved JADO /JEZ JT&E Test Design is 
based on a single and broad critical operational issue 
(COI):   "When and how can the effectiveness of SAMs 
and fighters operating under JADO/JEZ with a PHID 
rule of engagement be significantly improved over the 
effectiveness with current tactics, techniques, and 
procedures (TTP)?" 

This presentation provides emerging test results in 
terms of attrition, fratricide, survivability, and allocation 
of resources.   The results of this first fiilly instrumented 
and documented air defense testing ever undertaken are 
providing the operational community and decision makers 
with valuable information on, and potential solutions to, 
air defense problems. 

Clyde P. Molloy 
Hughes Aircraft Company 
6044 Gateway Blv. East, Suite 500 
El Paso, TX  79905-2016 
Phone:   (915) 779-0088; FAX:   (915) 772-0838 

Robert A. Davison 
Hughes Aircraft Company 
P.O. Box 3310 
FuUerton, CA  92634 
Phone:   (714) 732-8700; FAX:  (714)732-8711 

Derivation of the Distributed Air/Missile Defense 
Concept 

The U.S. Army is restructuring its doctrine, 
shifting toward contingency operations; and threat forces 
are modernizing to integrate new technologies into their 
air and missile weaponry.   As a result, the battlefield of 
the future will be one in which widely dispersed, highly 
mobile forces will require equally dispersed, yet 
integrated, mobile air/theater missile defense systems to 
protect them from air and missile attack.   A new system 
concept, identified as Distributed Air/Missile Defense, 
provides opportunities for that protection while 
maximizing the survivability of air/theater missile 
defenses so they can fight subsequent batties. 

Distributed air/theater missile defense has four 
key features: 

■ Physically disbibute BM/C3I elements and 
operations 

■ Three-dimensional, multi-fiinction, netted 
sensors 

■ Autonomous, terminal homing seeker missiles 
■ A digital data communications/distribution 

system 
Based on trade-off studies, implementation of this 

concept results in several opportunities for improved 
force effectiveness: 

■ Defense of much larger areas with far greater 
firepower. 

■ Significantiy improved resource allocation and 
firepower concentration - providing Battalion-wide global 
engagement optimization. 

■ Reduced command centralization - minimizing 
decision reaction time, and attack saturation. 

■ Robust survivability - significantly 
complicating the threat's attack options. 

■ Facilitation of mission tailoring of tactical 
deployments. 

This paper describes several of the effectiveness 
as well as cost trade-offs that were performed to derive 
this conceptual architecture and provides insights into 
why it is a candidate solution for fiiture air/missile 
defense systems. 

Mr. Fred Ahrens 
Hughes Missile Systems Company 
P.O. Box 2507 
Pomona, CA  91769-2507 
Phone:   (909) 945-8377; FAX:   (909) 945-7890 
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A Measure of Effectiveness for Threat Reconnaissance 

UAVs 
A measure of effectiveness for threat 

reconnaissance, surveillance, and target acquisition 
(RSTA) unmanned aerial vehicles (UAV) is required to 
project threat capabilities and match air defense counter- 
RSTA requirements.  This paper proposes Area Search 
Rate as a useful measure for projecting threat UAV loiter 
altitudes, ranges, and reconnaissance effectiveness.   The 
measure is easily computed from the technical and 
physical limitations of airborne passive imaging sensors, 
and operational variables, using the AQUIRE 
methodology from CECOM Center for Night Vision and 
Electro-Optics (C2NVEO).   A relationship to Koopman's 
search width concept allows evaluation of UAV fleet 
effectiveness over wide areas.   An example of an 
optimization of loiter altitude illustrates the measure's 
use. 

Ms. Debbie Hall and Mr. Chuck Sadowski 
Veda, Incorporated 
5200 Springfield Pike, Suite 200 
Dayton, Ohio 45431-1289 
Phone:   (513) 476-3533; FAX:   (513) 476-3577 

Mr. Byron Overfield 
WL/AART-1 
Wright Patterson AFB, Ohio  45433-6543 
Phone:   (513) 255-4794; FAX:   (513) 476-4339 

Setting Requirements for Probability of ID in Air-to-Air 
Combat - The Results of an Identification Probability 
Analysis 

The motivation for the Identification Probability 
Analysis came from the user, Air Combat Command 
(ACC) who were tasked to answer questions concerning 
air-to-air target ID confidence and other probabilistic ID 
parameters.  Traditionally, both the user community and 
the technology development community worked toward a 
99% (or greater) confidence value for the sensor's ID. 
However, there has been no analysis or hard data to 
support such a number (or any number).   For example, if 
a new ID technology could work three times as often at 
97% for one third the cost of a 99% confidence ID 
system, which would a fighter pilot rather have?  ACC 
needed sound data to begin to address probabilistic ID 
specifications to support future ID hardware and software 
development efforts, and there was none available. 

The Non-Cooperative Target Identification 
(NCTI) Program Office at Wright Laboratory initiated 
the Identification Probability Analysis in response to this 
need.  The objective off this analysis is to quantify the 
sensitivity of mission effectiveness to changes in ID 
performance.   The item of highest interest is the effect 
on mission accomplishment and fratricide caused by 
reducing ID confidence.   The computer simulation 

chosen for this analysis was the Situationally Interactive 
Combat Model (SICM).   Several scenarios and Red/Blue 
force ratios were used to verify the robustness of the 
analysis performed and to avoid being mission specific. 
The product of this analysis is a database that combat ID 
decision makers can use to address key ID performance 
questions. 

Ms. Jean Eyink, Mr. Chuck Sadowski, and Mr. Phil 
Meteer 
Veda, Incorporated 
5200 Springfield Pike, Suite 200 
Dayton, Ohio  45431-1289 
Phone:   (513) 476-3533; FAX:   (513) 476-3577 

Mr. Byron Overfield 
WL/AART-1 
Wright Patterson AFB, Ohio  45433-6543 
Phone:   (513) 255-4794; FAX:(513) 476-4339 

Non-Monotonistic Results in a Stochastic Simulation 
This presentation describes a stochastic simulation 

analysis being conducted for Wright Laboratory which 
tests the performance characteristics of an air-to-air 
combat ID system.  This analysis specifically addresses 
three performance factors involving the ID of aircraft by 
other aircraft:   ID range, the ID declaration rate, and the 
confidence level that the (declared) ID is correct.  Some 
of these ID performance factor combinations produced 
counter-intuitive results.   For example, we will describe 
cases where improved ID systems produced poorer 
mission effectiveness.   This phenomena (non- 
monotonistic behavior) has been seen in some 
deterministic modeling results, with experts postulating 
everything from 'this won't happen in stochastic models' 
to 'the phenomena will be worse in stochastic 
simulations.'   This briefing includes a discussion of the 
history of the phenomena, a description of this particular 
ID analysis, the stochastic model and simulation 
techniques used, non-monotonic observations in the 
results, efforts made to investigate the causes and cures, 
and conclusions based on experience to date.  This 
briefing wiU be of prime interest to the modeling and 
simulation community, C3I attrition modelers, and 
combat analysts experiencing similar trends in their 
results. 

Mr. James D. Soash 
Hughes Aircraft Company 
P.O. Box 3310 
FuUerton, CA 92634 
Phone: (714) 732-8696; FAX: (714)732-8711 

Mr. Robert A. Davison 
Hughes Aircraft Company 
P.O. Box 3310 
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Fullerton, CA  92634 
Phone:   (714)  732-8700; FAX: (714)  732-8711 

Contribution of Elevated Sensors to Theater Air Defense 
vs Low-Altitude Targets 

The purpose of this Hughes study is to provide an 
objective assessment of the contribution of ground-based 
and elevated (airborne) sensors to successful engagement 
of low-altitude air threats by surface-based, theater air 
defense systems.  Study focus is on the potential 
contribution of elevated sensor options to the defense 
mission as a function of various sensor types, platforms, 
threats, and associated ground-based system elements. 
Parameters such as the number of elevated and other 
organic sensors in the defense system, sensor detection 
range and altitude, threat types and numbers, and defense 
employment geometry are examined. 

Overall scope of analysis includes: 
■ Review of potential theater defense laydowns 

(assets, sensors, C3, launchers, etc.) in Korea, SW Asia, 
and FRG scenario areas, 

■ Development of baseline line-of-sight (LOS) 
performance for the ground-based and elevated sensor 
platforms, 

■ Summary of LOS performance measures 
(MOP) for individual and combined sensor suites 
consisting of ground-based and elevated sensors vs low- 
altitude theater threats, 

■ Comparison of LOS MOP with engagement- 
related target track requirements, 

■ Assessment of the adequacy of candidate AD 
sensors to support minimum track requirements for 
successful threat engagement, and 

■ Relate findings to insights from earlier 
elevated sensor studies (SOTAS, PAVE MOVER, FAAD 
Masked Target Sensor). 

Study results highlight the significant impact of 
terrain masking on sensor coverage, target acquisition 
and tracking performance, and overall defense 
effectiveness. 

Mr. David A. Beerman 
Hughes Aircraft Co. 
Aerospace & Defense Sector (Radar Systems) 
Phone:   (310) 334-6297; FAX:   (310)  334-2115 

Precision Strike in Support of TJieater Air Defense 
The four pillars of Theater Air Defense have been 

defined as Attack Operations, Passive Defense, Active 
Defense, and Battle Management/C3I. 

The goal of "Attack Operations" is to destroy the 
theater air threats before they can be employed, or at 
least to disrupt their processes and reduce their 
effectiveness.   The degree to which attack operations 
succeeds lessens the load on the other pillars of air 
defense. 

"Precision Strike" can be considered as enabling 
technologies to effectively conduct attack operations, and 
can be utilized by each of the services employing their 
unique assets.  The DDR&E Science & Technology 
Program has defined the Precision Strike Thrust as: "The 
desire for reduced casualties, economy of force, and 
fewer weapons platforms demands that we locate high- 
value, time-sensitive, fixed and mobile targets and then 
destroy them with a high degree of confidence within 
tactically usefiil timelines." 
Hughes has undertaken an internal, corporate-sponsored 
study to assess the unique requirements of the Precision 
Strike mission. 

The objective is to define an end-to-end functional 
architecture which will support the detection, targeting 
and engagement of time-critical ground targets, and to 
assess leveraging technologies to show the benefit of 
specific systems integrated within the architecture. 

Hughes has defined a sensor-to-shooter 
architecture which incorporates wide-area surveillance, 
tactical reconnaissance, intelligence and planning, 
command and control, and weapon delivery, and has 
developed a spreadsheet analysis tool which can be used 
to assess system performance tradeoffs using relevant 
top-level measures of effectiveness. 

MAJ Keith Solveson, Ms. Barb Bormolini 
U.S. Army TRADOC Analysis Center 
ATTN:   ATRC-SAA 
Fort Leavenworth, KS  66027 
Phone:   (913) 684-5426; DSN   552-5426 
FAX: (913) 684-3866; DSN  552-3866 
e-mail:   solvesok@tracer.army.mil 

Patriot Advanced Capability Level 3 COEA 
The TRADOC Analysis Center conducted the 

PAC-3 COEA in two phases.   Phase I analyzed the PGP 
and initial PAC-3 Operational Requirements Document 
(ORD) requirements.   It also determined that the PAC-2 
missile and Guidance Enhanced Missile could not meet 
PAC-3 ORD requirements.   The issues of battle 
management (BM); C31; training; manpower; reliability, 
availability, and maintainability; procurement; force 
structure impacts; deployability; and mobility were also 
examined.   Phase II examined the Multimode Missile 
(MMM) and the Extended Range Interceptor (ERINT) in 
greater detail against a more stressing threat.   Its 
conclusions reinforced Phase I, with MMM providing 
greater battlespace and ERINT maintaining greater 
firepower.   Phase II also examined the operational 
implications of several issues; among them were tactical 
ballistic missile (TBM) breakup, the Phase III radar, and 
the benefits of external cuing. 
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WG 13 - Electronic Warfare and 
Countermeasures 
Chair: M^ Bill Behymer, AFSAA/SAG 
Hione: 703-614-4247 

Abstracts not available. 

Selecting an M&S Toolbox for EC Evaluation 
LtCol Kevin Cheek 
AFSAA/SAG 
1570 Air Force Pentagon 
Washington, DC  20330 
Phone:   703-614-4247 

Integrating EC Evaluation Tools into J-MASS 
Bill Schoening 
McDonnell Douglas 
POB 506 
St Louis, MO  63166 
Phone:   314-232-7101 

Towards a Focused and Coherent EC M&S Analytic 
Capability - A Round Table Discussion with EC 
Analysts -   Maj Bill Behymer 
AFSAA/SAG 
1570 Air Force Pentagon 
Washington, DC  20330 
Phone:   703-614-4247 

A J-MASS Waveform Threat Model for EC Analysis 
Rick Sharp 
NAIC 
4115 Hebble Creek Rd, #26 
WPAFB, OH  45433 
Phone:   513-257-2370 

Advanced Concepts for Destructive SEAD 
Jim Dillingham and Frank Rappolt 
AIL Systems Inc. 
Commack Road 
Deer Park, NJ   11729 
Phone:   516-595-5237 

ECCM Effectiveness for Track While SCAN Radars 
Dr. Byron Burel 
BDM Federal 
1801 Randolph Road 
Albuquerque, NM   87106 
Phone:   505-848-5499 

Capturing the Effects ofECM in Automated Mission 
Planning 
Dr. Rubin Johnson 
OR Concepts Applied 
7356 Painter Avenue 
Whittier, CA  90602 

Phone:   310-907-6700 

The Mind of the Brawler Pilot 
Maj Russ Towe 
AFSAA/SAGW 
1570 Air Force Pentagon 
Washington, DC  20330 
Phone:   703-697-5677 

WG 14 - Joint Campaign Analysis 
Chair: Prof Wayne P. Hughes, Jr., NPS 
Hione: 708-656-2484 

Alan D Zimm 
The Johns Hopkins University 
Applied Physics Laboratory 
Phone:   410-792-5462 

Battle Force Mix Study: A New Analytic Approach to 
Naval Campaign Analysis 

Traditional methods of naval campaign analysis, 
designed primarily for scenarios involving open-ocean 
combat between superpowers often do not meet the needs 
of campaigns in the littoral environment. Operational 
conditions, casualty computation, force requirements and 
the definition of victory are drastically different. The 
basic question of the study is "How many surface 
combatants will be required to carry out the Navy's part 
of the Joint Requirements for a Win-hold-win strategy?" 
To support this, JHU/APL and the Naval Postgraduate 
School developed a new approach to campaign analysis. 
Results of this study were integrated with other analytic 
tools (such a as overseas deployment/forward presence 
model) to arrive at first order approximations of the 
numbers and characteristics of surface combatants to 
execute the mission. 

Col G. Rouquie and Maj J. Sheedy, USA 
Office of Analysis & Simulation 
HQ USEUCOM 
FAX 011-49-711-680-5296 

Current Analysis at a Warfighting Headquarters 
An example of analytical support to mission 

planners "today."  The HQ USEUCOM Deputy Director 
for Operations and a JTF Deputy Commander tasked the 
analysis of potential air campaign plans by contingency 
planners, specifically air-to-ground operations against 
enemy artillery positions, air bases, C2 nodes, depots, 
power grids and telecom targets. Since the contingency 
planners required responsive analyses, the TACWAR 
model was used. The analysis reinforced USEUCOM and 
JTF staff planning with quantitative estimates of the 
degradation of enemy ground targets and risk to US 
aircraft, as well as the risk to fiiendly ground forces. It 
examined several alternatives courses of action. 
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Colonel Gabriel Rouquie & Major J. Sheedy 
Office of Analysis & Simulation 
HQ USEUCOM 

Modeling and Simulation at a Warfighting 
Headquarters 

Describes the process used by ECCS-AS to 
determine HQ USEUCOM modeling and simulation 
requirements, and discusses the prioritized requirements 
approved by the HQ USEUCOM Chief of Staff. Also the 
analysis support to both the headquarters and Joint Task 
Force staffs. Includes an example of how ECCS-AS has 
supported contingency plan development by performing 
comparative analyses of a limited conventional operation 
using a theater-level simulation and data base. 
USCENTCOM has agreed to actively participate. 

Cpt H. F. Conley 
USAF, Staff, CFC and Commander US Forces 
Korea 

Requirements Determination by Analysis in a CINC 
Presents the Combined Forces Command (CFC- 

Korea) CINC's Threat Distribution and discusses the 
methodology used to build it. The latest DPG specifies 
the Services use the Capabilities Based Munitions 
Requirements Process,abased on projected force structure 
and projected threat. Consequently the employment 
CINC's plan is essential. The means for incorporating 
the CINC concept of operations into the Pentagon's 
munitions determination process is the CINC's "Threat 
Distribution:" an allocation of targets from a common 
target base across the components which support the 
CINC. Because a unified command had never built a 
threat distribution, a new methodology was created. It 
had to capture the guidance in the JSCP, a DIA estimate 
of the outyear threat, and the theater OPLAN. The 
approach taken was two-tiered: it relied on theater 
doctrine for employment of forces and a computer 
simulation to assess the success of that doctrine. We used 
TACWAR, a theater level model, to play the scenario. 
TACWAR provided a gross measure of the relative 
capability of service components. We then applied JSCP 
projected force structures and theater doctrine to build 
the Threat Distribution. This was done for a baseline, 
single MRC and a dual MRC scenario. The final product 
was an allocation of 46 different target categories across 
service components, including ROK army and air force 
and US army, air force, navy and marine corps. 

Cpt. S. L. Forsythe 
USAF, AFIT 
Wright-Patterson AFB 
Phone:   513-255-6565 X4332 

Optimization of Aircraft Mission Apportionment in a 
TAC THUNDER Scenario Using RSM 

Perhaps the most important input to the TAC 
THUNDER model is the user-specified apportionment of 
available aircraft. This allocation defines what percentage 
of each type will fly what missions. An optimal 
apportionment provides useful information to both the 
analyst and decision maker and a better understanding of 
how TAC THUNDER processes behave. This is 
important for V, V and A of the campaign model. In 
addition, campaign outcomes using an optimal allocation 
are important for showing no non-material solution exists 
as far as aircraft employment is concerned, a 
requirement by Congress to validate the requirement for 
new weapon systems. To compare different sets of 
available aircraft, it is necessary to find the maximizing 
apportionment for each set. This research uses an 
unclassified scenario to show how an analytical Response 
Surface Methodology (RSM) technique arrives at the 
relationship between aircraft apportionment and campaign 
outcome. RSM uses a steepest-gradient search of the 
constrained response surface. The results are illustrated 
with illuminated charts showing the various relationships 
between aircraft numbers and MOEs such as FLOT 
movement and attrition. Our results show close air 
support missions to be singularly effective in the 
illustrative scenario. Additional analysis is underway to 
measure the sensitivity of the response surface to 
increases in the opponent's effectiveness. 

Dean Free 
Office of the CNO, N-81 
Phone:    703-697-3642 

Rick Munro 
SAIC 

Joint Warfare Analysis Using the ITEM Campaign 
Model 

The Assessment Division of OPNAV (N-81) has 
been developing in-house campaign analysis capability to 
address aspects of the new world order and associated 
threats, especially as they affect naval warfare and the 
Navy in joint operations. The primary tool employed is 
the Integrate Theater Engagement Model (ITEM). A base 
case corresponds with an approved MRC. Various types 
of aircraft and weapons were installed in ITEM and 
comparisons made of sorties, length of campaign, 
weapons expended, cumulative damage and aircraft lost 
to ground and air defenses. The base case is summarized 
with information about the target set and major system 
characteristics. Other force mixes are compared using the 
principal MOEs. In addition, potential for joint use of 
ITEM is discussed. The use of the Mission Effectiveness 
Model (MEM) in the FY94 SECNAV War Game to 
illustrate theater ballistic missile defense is described. 

54 



R. P. Morris 
Washington Studies & Analysis 
McDonnell-Douglas 
Phone:   703-412-3944 

A Major Mideast Contingency Without Advanced U S 
Force Deployment 

This analytical effort lays a foundation for 
subsequent issue analyses that will shed valuable insights 
into next generation aircraft and missile requirements. 
The work centers on the ability of Gulf Cooperation 
Council (GCC) forces or U.S>-led coalition forces 
(within the context of no advance U S deployments) to 
meet the initial campaign objective of stopping an 
invading, armor-heavy Iraqi thrust in Saudi Arabia short 
of Dhahran in the 2010 time frame. Analysis is at the 
theater level, emphasizing land and sea based air 
capabilities. Efforts examine the first ten days of a 
defensive campaign and three levels of GCC air 
capability to bracket GCC air effectiveness. Five cases of 
weaponeering and associated employment are examined 
to bound potential U. S. air power effectiveness and 
provide insights into the potential contributions of 
advanced munitions. 

Lt Col D. A. Roodhouse, USAF 
J-8, Joint Staff 
Phone:   703-687-0499 

Joint Military Net Assessment 
Abstract not available. 

WG 15 - Command Control and 
Communications 
Chair: Theodore T. Bean, MITRE 
Phone: 703-883-6231 

Dr. David S. Alberts 
National Defense University 
Fort L.J. McNair 
Washington, DC  20319-6000 
Phone:   (202) 287-9230 

C2 Challenges for the 21st Century 
Abstract not available. 

Dr. William G. Kemple 
Naval Postgraduate School 
Monterey, CA  93940 
Phone:   (408) 656-2592 

C3 Systems Evaluation & Acquisition As A Temporal 
Process 

It is increasingly difficult to field a new C3 
system, whether to replace an obsolete existing system or 
to provide automated support where it had heretofore 

been lacking.  Port of this difficulty can be attributed to 
our C3 systems evaluation methods. 

We have several existing C3 systems evaluation 
methodologies, but they lack a temporal dimension. 
Current methods essentially define the operational value 
to a C3 system as the amount that it will improve force 
effectiveness today.   Lifecycle cost is determined by 
assuming that the system will be supported throughout it 
planned lifecycle and then abandoned, and the two are 
combined to make the acquisition decision. 

In this paper, we propose a new evaluation 
framework based on viewing every C3 system acquisition 
as an evolutionary upgrade to an existing system.  We 
treat C3 systems acquisition as a process that repeatedly 
chooses between sets of evolutionary upgrade paths. 
Each acquisition choice provides enhanced support to 
certain operational ftinctions.   It also enables certain fti- 
ture upgrade paths and blocks others, thus changing the 
set of choices available in the future.   Recognizing this, 
our approach explicitly focuses on the discounted value 
and cost of future feasible upgrades, as well as the 
technology risks, in each acquisition decision.  This 
approach enhances current evaluation methodologies by 
favoring acquisitions that lend themselves to future 
upgrades. 

Dr. Seth Bonder 
Vector Research, Inc. 
901 South Highland Street 
ArUngton, VA  22204 
Phone:   (703)  521-8946 

Development of The Information Campaign Concept 
Previous studies conducted by VRI demonstrated 

the large payoff for having a significant information 
advantage on the battlefield.  TRADOC commissioned 
this pilot study to develop initial insights into strategies 
for conducting an "information campaign" to crate that 
advantage.  The study involved in the development of 
methods to assess the payoff for disrupting information 
targets and an analysis to identify good "strategies" to 
attack the enemy and defend U.S. information networks 

Dr. Patrick D. Allen 
RAND 
P.O. Box 2138 
Santa Monica, CA 90407-2138 
Phone:   (310) 393-4818 

Defining and Comparing Alternative C4 Architectures 
for the Army:  Conceptual Approach 

The Army is examining a wide range of possible 
C4 architectures to meet the challenges of future 
contingencies.   One part of this effort is a top-down 
approach developed at RAND to both define and 
compare alternative C4 architectures.   Starting with three 
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perceived trends in the information age, three alternative 
architectures are defined.   These architectures are then 
compared according to a set of physical and information 
attributes.   Due to the large size of the analysis space, a 
qualitative approach is first used to make a rough 
comparison between the candidate architectures and to 
reduce the size of the analysis space.   Based on this 
approach, the size of the space was reduced by over 80 
percent.   If the quantitative analyses are completed in 
time for the conference, those results will be presented as 
well. 

Theodore T. Bean 
The MITRE Corporation 
7525 Colshire Drive 
McLean, VA 22102-3481 
Phone:   (703) 883-1373 

System Boundaries Within the MCES Paradigm 
MORS has long been interested in supportive of 

efforts to develop methodologies for measuring 
effectiveness in military systems.   MORS has placed 
particular emphasis on measuring the contribution of C3 
systems.   This interest has been demonstrated through a 
series of MORS-hosted workshops and mini-symposia 
beginning as far back as 1985.   Professor Sovereign, a 
seminal force in these workshops and on the faculty of 
the Navel Postgraduate School, provided an excellent, 
historical overview in a recent background paper for the 
MORS Mini-Symposium on Campaign-Level C4IEW 
Effectiveness held at Fort Leavenworth in October 1992. 
In his paper, Professor Sovereign reviewed the principal 
product that has resulted fi-om the preceding MORS 
Workshops, namely the Modular Command and Control 
Evaluation Structure (MCES), and illustrated its 
application to a particular unmanned aerial vehicle 
(UAV) platform.   This paper reviews the fundamentals 
within MCBS, examines its use of MCES in the UAV 
application and points the way to an improved use of the 
MCES. 

Dr. James E. Just 
The MITRE Corporation 
7525 Colshire Drive 
McLean, VA  22102 
Phone:   (703) 883-3366 

CCCS "Acquisition " Strategy 
Abstract not available. 

Mr. Daniel Gonzales 
RAND 
1700 Main Street 
Santa Monica, CA  90407 
Phone:   (310) 393-4818 

An Analysis o/JFACC Air Campaign Planning and 
Information Processing TooW 

The JFACC concept contributed to the success of 
the air campaign during Operation Desert Storm. 
However, the automation tools used during the war to 
help plan and coordinate the air campaign were found to 
have a number of shortfalls and limitations. Since then a 
number of new automation programs have been started to 
eliminate these limitations, while at the same time certain 
tactical reconnaissance assets may be eliminated. 

This analysis investigates whether the current 
investment strategy in automation tools, communications 
systems, and reconnaissance systems is sufficiently 
balanced to optimally support the new JFACC concept. 
A parametric timeline analysis will be done of the ATO 
production and dissemination processes.  The following 
elements will include in the analysis:  attack aircraft fore 
structure, weapons types, numbers of strategic targets 
and strategic target types, tac recce force structure and 
tac recce data dissemination links, ATO dissemination 
links, and finally ATO and mission planning systems. 
Most of the these elements will be represented as nodes 
in a set of interacting Markoff processes. 

Major Richard Mingo 
OSD Joint Test Force 
Eglin Air Force Base, FL  32542-5000 
Phone:   (904) 882-8427/28 

Joint Air Defense Operations C31 Data Links or 
"TADIL BABEL" (S/NOFORN) 
Abstract not available. 

Mr. David G. Taylor 
RAND 
1700 Main Street 
Santa Monica, CA   90407 
Phone:   (310) 393-4818 

Planning and Conducting Air Campaigns Under 
Uncertainties: A Computerized Exercise ApproacW 

The overall purpose of this effort is to generate 
greater understanding of the process of air campaign 
planning at the strategic level as well as to emphasize the 
magnitude of the potential uncertainties involved in the 
planning and execution process through the use of 
computerized exercises.   The system includes both 
formal written materials for browsing and cross-reference 
and an interactive planning exercise.   The exercise 
focuses on identification and understanding of strategic 
target sets both in terms of individual targets and systems 
of targets with interrelationships.   After building a 
degree of knowledge of these target systems, players plan 
and conduct a multi-day air campaign with specific 
objectives.   These exercises are further complicated by 
uncertainty in the information presented to the players. 
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i.e., incomplete intelligence, bad weather.  Specific 
attention is given to review and explanation of the actions 
taken over time with focus on how well a player 
manages the inherent uncertainities in the planning and 
conducting of effective Air Campaigns. 

Ernest R. Carbone 
The MITRE Corporation 
7525 Colshire Drive 
McLean, VA 22102-3481 

Evaluating Database Consistency Management 
Approaches Usmg Simulation Modeling 

TTiere is a growing need within many military 
organizations to provide consistency management among 
distributed database systems in order to support 
interoperability and flexibility within tasking cycles.   The 
goal of this research is to evaluate how existing 
consistency management algorithms perform in the 
tactical military environment.   Although this research' 
focuses on investigating existing database consistency 
management algorithms to determine their suitability for 
use in the strike warfare environment, many of the 
algorithms are also applicable to other military 
operations. 

Within the military environment, different types of 
databases are needed to allow interoperability and 
mission planning for manned aircraft, delivery of cruise 
missiles, and ground strikes.   These databases vary in 
purpose, including storage of track databases developed 
by correlation and tracking systems, storage of red and 
blue characteristics and performance data to aid in the 
correlation process, storage of intelligence data to 
support manned aircraft mission planning and ground 
maneuvers, and storage of cruise missile mission plans 
that are fed into the cruise missile when it is ready to be 
fired.   It is important that the replicated data between the 
ashore and afloat nodes be consistent.   However, the 
definition of consistency  may vary firom application to 
application, and may even depend upon whether the data 
in a given application is considered critical or not. 

This research uses a high-level simulation model of the 
strike warfare environment to examine the various 
consistency management algorithms and assess their 
utility in that environment.   Parameters to be investigated 
include:  the level of data consistency among the 
replicated nodes and the time it takes to reach that level; 
the communications bandwidth requirements; and the 
currency of each of the databases.  This briefing will 
describe interim results of this work.' 

Dr. Dean Hartley 
Martin Marietta 
1099 Commerce Park 
Oak Ridge, TN  37830 
Phone:   (615) 574-0792 

An Independent Verification and Validation of The 
Future Theater Level Model Conceptual Model 

This discussion will briefly describe the Force 
Theater Level Model, the techniques used for V&V of a 
model concept, and the results of die work. 

We subjected the conceptual design of the FTLM 
to those tests that we thought appropriate to its design 
stage, to its purpose as an analytical combat model, and 
to its capabilities as specified in requirement documents. 
The conceptual design passed those tests.  We 
recommend that its development be continued, but that 
increased attention be paid in the areas of design of 
model input and output support and decision logic 
creation.   We also recommend the institution of informal 
configuration management control.  These steps are 
appropriate as the model moves to a more complex and 
costly stage of development. 

Maj Richard Ressler, USA 
National Simulation Center 
ATZL-NSC-D 
Fort Leavenworth, KS  66027 
Phone:   (913) 651-5478 

Integrating Distributed Interactive Simulations for 
Training and Military Operations 
Abstract not available. 

Jack Burkett 
BDM International 
P O. Box 550 
Leavenworth, KS  66048 
Phone:   (913) 651-2416 

Command and Control: The Key to Successful Theater 
Missile Defense (TMD) Operations 

The purpose of this paper is to present an 
overview of an analysis of command and control system 
imperatives critical to the performance of effective 
Theater Missile Defense (TMD) Operations.  Theater 
Missile Defense, in its developmental infancy, is on the 
threshold of operational turmoil and confusion as routine 
joint and combined operational interoperability becomes 
more the norm through an evolving force projection 
doctrine.  The presentation begins with the supposition 
that TMD command and control will require a 
coordinated effort to address high payoff synergistic 
solutions through doctine, training, leader development, 
organizations, material, and soldiers (DTLOMS). 

The discussion will provide a brief description of 
the current TMD concept of operations and significant 
roles.   It will identify critical command and control 
issues whose resolution will have a positive collateral 
effect on numerous other issues.  The discussion will 
analyze and suggest solutions in the areas of doctrine, 
command post roles and relationships, deep operations, 
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1 
targeting, command post size and complexity, and TMD 
information requirements. 

The summary will advance the notion that each 
participating element in the joint and combined TMD 
arena is unique in respect to its missions, organization 
capabilities, national goals, and strategies.   TMD 
command and control procedures will have to be 
developed that will allow a smooth connectivity and 
nteroperability of any and all elements supporting a 
tactical operation. 

Dr. Ed Cesar 
RAND 
1700 Main Street 
Santa Monica, CA 90407 
Phone:   (310) 393-4818 

Analyzing Army Command and Control on the Move 
Abstract not available. 

Dr. Dana lohnson 
RAND 
2100 M Street NW 
Washington, DC   20037 
Phone:   (202) 296-7960 

Matching Requirements, Opportunities and Resources: 
The Contribution of Space-Based Command and 
Control to Future Military Operations 

This paper and presentation are based on an on- 
going study for the Joint Staff/J-5 (Space Policy) that is 
examining the extent to which space power (both friendly 
and hostile) will influence the implementation of national 
security strategy and the conduct of fiiture military 
operations.   Since the focus of Working Group 15 is on 
command, control, and communications, the paper and 
presentation will address the contribution of space-based 
command and control (C2) to future military operations. 

In the context of an evolving strategic landscape, 
decision makers must clearly understand the capabilities 
of military space systems and their expected contribution 
to accomplishing national and military objectives.  Just as 
the focus of this landscape is changing from die former 
Soviet Union to regional and nontraditional threats, the 
role of space power is also changing and is complicated 
by declining budgets and force reductions.   While 
Operation Desert Storm highlighted the importance of 
space power in supporting conventional military 
operations, future joint and multinational operations will 
demand an increasing role for space systems, particularly 
in command and control, and including the possible 
exploitation of civil and commercial systems.   This paper 
and presentation will identify expanding challenges posed 
by the evolving strategic landscape, and evolving 
requirements and opportunities, specifically external 
constraints and factors which will affect U.S. C2 in 

future operations.   Four notional.baselines for space 
support of C2 are offered to illustrate and identify the 
implications for carrying out national objectives. 
Selected C2 issues are addressed from insights learned 
from examining command and control of joint air 
operations.   Finally, the paper and presentation offer 
some concluding observations and implications for 
further research. 

Mr. Donald Kroening 
Study and Analysis Center 
Fort Leavenworth, KS  66027 
Phone:   (913) 684-3866 

Deep Operations Coordination Cell Analysis 
The U.S. military is limited in its ability to 

integrate, coordinate, and synchronize intelligence 
decision-making and attack means in real time to achieve 
maximum leverage over the enemy.   It must streamline 
the command, control, communications, computer, and 
intelligence (C41) process to maximize combat power. 
For critical deep attach operations (especially against 
opponent theater missiles), the process is "stubby pencil" 
and the "sensor-to-shooter" timeline is too long. 

The need exists for an analysis to support 
decisions regarding configuration (manpower/user 
assessment) and sensor-to-shooter timeliness of the Deep 
Operations Coordination Cell (DOCC) and the testing 
and refinement of its ability to support deep operations. 
Analysis may be supported through simulations, 
demonstrations, and exercises.   This effort will examine 
corps elements that are currently involved in planning, 
coordinating, synchronizing, and executing fire support 
and identifying requirements for detection of high payoff 
targets for deep operations.Thursday, 1030 

Mr. Rod Summers 
USAMICOM 
US Army Deep Operations 
AMSMI-RD-AC/Summers 
Redstone Arsenal, AL  35898-5242 
Phone:   (205) 876-0640 

U.S. Army Deep Operations Coordination Cell (DOCC) 
Development 
Abstract not available. 

Mr. Thomas H. Tharp 
5254 Potomac Drive, Suite 5 
King George, VA  22485 
Phone:   (703) 663-3946 

Joint Force Sequencing: A Model For Assessing 
Joint/Allied Operations 

Joint Force Sequencing addresses the time phasing 
of the deployment of U.S. military forces and systems 
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into an immature regional theater of operations.   This 
paper addresses the implications of Joint Force 
Sequencing  on U.S. Joint Task Force command and 
control and the partitioning and transition of command 
and control from an early operations shipboard 
environment through forcible insertion to sustained 
operations ashore.  The paper proposes Joint Force 
Sequencing as a model for considering the various modes 
and states in which the Joint Force command and control 
system-of-sytems can exist.   As an example, joint air 
operations are considered in further detail to highlight the 
significance of Joint Force Sequencing on the 
implementation of command and control in immature 
regional operations. 

Ms. Ann Brodeen 
US Army Research Laboratory 
AMSRL-CI-CC 
Aberdeen Proving Ground, MD 21005-5067 

A Multivariate Permutation Rank Order Test for 
Network Simulation Validation 

Simulation is a widely accepted means of 
analyzing systems that are two complex to model 
analytically.   Most communications systems fall into this 
category.   But simulation credibility suffers when a 
continuing verification and validation program is not 
undertaken, thereby diluting the value of analyses that 
simulations support.   The purpose of this research is to 
strengthen the link between experimentation and 
simulation, both of which should be utilized in evaluating 
communications systems' measures of performance. 

A primary goal of any verification and validation 
process should be to enhance both the correctness of a 
simulation and the confidence placed in its results.   One 
challenge is to develop a process that is at the same time 
feasible and compatible with an organization's needs, and 
can be applied to both existing simulations as well as 
new ones. 

This paper describes a statistical test useful for 
the validation of simulations of (battlefield) 
communications networks.  The method employs a 
multivariate nonparametric rank sum test with the aid of 
a randomization procedure to assess the significance of 
the defined test statistic.   For illustrative purposes, the 
validation procedure is applied to a simulation that was 
developed to duplicate a configuration in which 
messages  were passed over a communications network 
using the combination of the Tactical Fire Direction 
System (TACFIRE) protocol and Single Channel Ground 
and Airborne Radio System (SINCGARS) Combat Net 
Radios (CNR). 

Mr. Raymond Fleshman 
Battelle 
Attn:   PNL-AES (Bldg. 8B8) 

Fort Lewis, WA  98433-5000 
Phone:   (206) 967-8507 

Aggregation and Integration of Data Sources for C3 
Evaluations 

This paper focuses on the problem of integrating 
multiple sources of significantly different data types into 
a common data base for Command, Control and 
Communications (C3) test and evaluations.   In the 
resource challenged environment of today's C3 
evaluation, all sources of data must be utilized to support 
cost effective acquisitions.  The analyst is often 
confronted with the problems of aggregating and 
integrating diverse sources of data such as questionnaire 
inputs, expert opinion, deficiency reports, manually 
collected system data, and automated digital data 
collection outputs.  This paper describes the methods 
used to aggregate evaluation data from different sources 
on the Army Tactical Command and Control Systems 
(ATCCS) System Confidence Demonstration into one 
common data base for evaluation purposes. 

Mr. Scott Lee 
Computer Sciences Corporation 
1301 Virginia Drive 
Fort Washington, PA   19034 
Phone:   (215) 643-2929 

C2 Core Data Model "Application Prototype 
This briefing describes the results of our 

examination of the C2 Core Data Model, which was 
distributed to the C2 community in September 1993 by 
the Defense Information Systems Agency's (DISA) Joint 
Interoperability and Engineering Organization (JIEO) for 
review and validation.  The C2 Core Data Model is a 
direct technical transformation of the Army Tactical 
Command and Control Information System (ATCCIS) 
Battlefield generic Hub and was produced by a team 
from DISA/JIEO and the Army.   The C2 Core Data 
Model provides the same functionality as the Battlefield 
Generic Hub Data Model and has been aligned with the 
DoD Data Model. 

Mr. Michael Kelley 
16th Cavalry Regiment 
Fort Knox, KY 40121-5220 
Phone:   (502) 624-5860 

Training and Leader Development Simulation Plan for 
Mounted Warfighting 

This discussion is built upon experiences gained 
from working the Combined Arms Training Strategies 
(CATS) over the past several years.  Specifically, I will 
provide insights into how simulation could evolve from 
the user's perspective.   CATS provides an architecture 
which ties training standards/proficiency gates, resource 
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requirements, and simulation and simulators together. 
By tying the resources, standards, simulation and 
simulators together, CATS becomes a tool which the 
defense community may use to focus and bound training 
analyses, determine the essential elements of analysis, 
perform sensitivity analyses and produce a product which 
is timely and relevant to acquisition cycle.   Further, the 
merging of simulation and combat systems, especially 
C3I into a single combat rehearsal system which allows 
us to plan rehearse and respond to a contingency and 
develop our materiel/training/combat requirements 
simultaneously. 

Ms. Lisa Mason 
US Army Research Laboratory 
Attn:  AMSRL-SL-BL 
Aberdeen Proving Ground, MD  21005-5068 
Phone:   (410) 278-6307 

The Army Unit Resiliency Analysis (AURA) Component 
Level Modeling Sensitivity Analysis 

This paper evaluates the sensitivity the Army Unit 
Resiliency Analysis (AURA) results to the level of 
component detail used in the performance of unit-level 
conventional ballistic vulnerability analyses.   The AURA 
methodology is a large interconnected collection of 
analysis models which provides detailed evaluation of the 
capability of a military unit to perform its mission 
essential tasks.   In recent years, AURA has been applied 
to the problem of analyzing the residual capability of a 
massed Corps Main Command Post following theater 
ballistic missile attack.   Unit effectiveness has been 
analyzed in terms of the capability of each cell within the 
command post to communicate.  To model the complex 
shielding of critical components,   three dimensional unit- 
level target descriptions consisting of approximately 8000 
target identification regions, describing approximately 30 
vans and tents complete with communications equipment, 
personnel, and supporting generators emplaced around 
the periphery were necessary.   Because the vulnerability 
of communications equipment is dependent upon the 
vulnerability of power cables, phone wires, junction 
boxes, signal cables, and the equipment providing 
connectivity to the network, these assets were also 
included in the target description.   While this approach 
provided an accurate method of determining the damage 
to the unit, it significantly increased the time required to 
generate the target description and perform the requisite 
vulnerability analysis and unit-level capability analysis. 
In order to increase the efficiency of performing such an 
analysis without sacrificing accuracy, a sensitivity study 
of unit capability results to the level of component 
detailed utilized in the unit-level target description was 
conducted. 

Mr. Kevin K. Tyler 
Battelle 
Attn:   PNL-AES (BuUding 8B8) 
Fort Lewis, Washington  98433-5000 
Phone:   (206) 967-8507 

Use of Simulation for Designing Large-Scale C3 
Experiments 

This paper discusses the use of discrete simulation 
for designing large-scale command and control 
experiments at the Army Tactical Command and Control 
System (ATCCS) Experimentation (AES).   It describes 
the methods developed by the AES for evaluating the 
communications architecture, the experiment event list, 
and other experiment design issues. 

WG 16 ~ Military Environmental Factors 
Chair: Stan Grigsby, Techmatics, Inc. 
Phone: 703-802-8300 

Stan Grigsby 
TECHMATICS, Inc 
12450 Fair Lakes Circle, Suite 800 
Fairfax, VA 22033 
Phone: 703-802-8300 
email: grigsbys@scies.nrl.navy.mil 

Environmental Effects for Distributed Interactive 
Systems. 

Realistic simulation of dynamic virtual battlefield 
environments, their resident combatants, and the 
responses of virtual sensor systems, requires the use of 
high fidelity physics and engineering models.  The 
current inability to incorporate high fidelity 
environmental effects is a major obstacle to the realism 
and utility of existing war fighting models and 
simulations.  The Defense Modeling and Simulation 
Initiative of 1 May 1992 identified the creation of 
synthetic environments as a major goal.   Accordingly, 
the Defense Modeling and Simulation Office (DMSO) 
has set objectives that promote joint service standards for 
physics based environmental effects in distributed 
modeling and simulation networks.   Synthetic 
environments should provide to simulations, time and 
space varying information about the terrain, atmosphere, 
atmospheric backgrounds, oceans and near-space.  This 
paper will describe the Environmental Effects for 
Distributed Interactive Simulations (E2DIS) program. 
This program shall incorporate appropriate fidelity 
physics of the environment and environmental effects 
seamlessly into distributed simulations using Distributed 
Interactive Simulation (DIS) standards. 

Major John Lanicci, 
HQ AFGWC/SYSM 
106 Peacekeeper Drive, Ste 2N3 
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Offtitt AFB, NE 68113-4039 projectiles.   An enhanced procedure for adjusting 
Phone: 402-294-4671 artillery fire is required to compensate for the 
email: agfwcsysm@strathost.stratcom.af.mil meteorological effects on extended long range artillery 

applications.   Different algorithms were developed to 
Responding to an Expanding Mission: Adapting Air select a best approximation in deriving a composite 
Force Global Weather Central's Cloud Forecast Models meteorological message from available balloon borne 
to Theater Weather Support meteorological observations.  The design allows a 
Abstract not available. commander, whose dedicated meteorological station data 

may be 4 hours old, to use another station's data that 
i Eleanor Schroeder may be 30 minutes old but 20 km away.  Simulated 
j U.S. Naval Oceanographic Office results are tabulated for the evaluation of the following 

Code N533 proposed algorithms: an algebraic objective analysis, an 
1 Stennis Space Center, MS 39522 analytic successive approximation technique, and a 
i 
1 Phone: 601-688-5502 physical performance three-dimensional hydrodynamic 

i 
email: eleanor@dmso.dtic.dla.mil forecasting model.   A trade-off analysis of artillery 

accuracy improvements is presented from algorithms 
Environmental and Oceanographic Support Capabilities using Z-80 computer processing to the state-of-the-art 
at the Naval Oceanographic Office computer work station.   Using a meteorological scenario 
Abstract not available. that allows measured data every two hours, it is 

demonstrated that proposed algorithms can provide the 
Dr Erik Hougland artillery user with better than one hour old 
U.S. Army Simulation, Training and Instrumentation meteorological accuracy. 
Command 
Attn: AMSTl-S Mary Ann Seagraves 
12350 Research Parkway Attn: AMSRL-BE-W 
Orlando, FL 32826-3276 Battle Weather Division 
Phone: 407-380-4822 White Sands Missile Range, NM 88002-5501 
email: hougland@ntsc-rd.navy.mil Phone:   505-678-4207 

Environmental Protection and Military Training -A A Mobile System for Battlefield Atmospheric Sounding 
Two-Way Benefit Stream. Abstract not available. 
Abstract not available. 

WG 17 - OPERATIONAL 
Dr. Niki Deliman, CONTRTBUTION OF SPACE SYSTEMS 
US Army Engineer Waterways Experiment Station 
3909 HaUs Ferry Road 
Vicksburg, MS 39180-6199 

Chair:  Gary B. Streets, HQ 
AFSPACECOM/CNP 

Phone: 601-634-3369 Phone: 719-554-5974 
email: deliman@gmlsun.wes.army.mil 

Abstracts not available. 
Using Stochastic Vehicle Mobility Predictions to Identify 
Speed-Controlling Factors Space Systems Contribution to Naval Forces 
Abstract not available. Jon Stoffel 

Naval Space Command 
Mr. Abel Blanco 
ARL/BE Information Warfare Concepts 
Weather Data Division Maj Sam Lee 
White Sands Missile Range, NM 88002-5501 HQ AFSPC/XPX 
Phone: 505-678-3924 150 Vandenberg, Ste 1105 

Peterson AFB, CO  80914 

Advanced Meteorological Modeling for Adjusting Phone:   719-554-3198 

Extended Range Artillery 
Many times the current doctrine of utilizing data Air Force Space Command Mission Area Planning 

from a dedicated meteorological station is not Maj Mark Owen 

representative of the actual wind, temperature, and HQ AFSPC/XPX 

pressure effects experienced by unguided artillery 150 Vandenberg St. #1105 
Peterson AFB, CO  80914 
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Phone:   719-554-9153 Phone:   310-640-7124 

The Insertion of Space into the US Army's "Louisiana 
Maneuvers" 
John Marss and LtCol Thomas Little 
US Army Space Command 
1670 North Newport Rd 
Colorado Springs, CO  80916 
Phone:   719-554-8885 

Operational Performance Testing of Defense Support 
Program (DSP) 
Anita Adams and LuAer Briggs 
SWC/SAS 
150 Vandenberg St., STE 1105 
Peterson AFB, CO  80914 
Phone:  719-554-5705 

Broad Area Imagery Requirements and Priorities of the 
Warfighter 
Maj Don Olynick 
SWC/CVO 
Phone:   719-380-3181 

Status of NORAD/USSPACECOM Integrated Command 
and Control System (NUICCS) Analyst Technical 
Environment (NATE) 
Col Gordon Long and LtCoI Forrest James 
US Space Command 
Phone:   719-554-3628 

Comparison of the Performance and Training Times of 
the Back Propagation and Conjugate Gradient Neural 
Networks 
Cherie Gott 
US Space Command 
250 S. Peterson Blvd, #116 
Peterson AFB, CO  719-554-5068 

Impact of Information on the Battlefield 
LtCoI Steve Mahoney, et al. 
AFSAA/SAS 
Phone:   703-697-9430 

Modeling Global Positioning System Effects in the 
TLC/NLC Model 
Dr. Patrick AUen 
RAND 
1700 Main Street 
POB 2138 
Santa Monica, CA  90407 
Phone:   310-393-0411 

A Methodology to Assess the Impact of the Global 
Positioning System on Air Combat Outcomes 
Capt Stephen Sovaiko 
AFOTEC/MIL 
4146 East Bijou ST 
Colorado Springs, CO  80909 
Phone:   719-554-4074 

Weather Utility Simulation (WXSIM) 
Bill Hutchinson 
General Research Corporation 

WG 18 — Operations Research and 
Intelligence 
Chair: John Milam 
Phone: 703-848-5747 

John Milam 
BDM Federal, Inc. 
1501 BDM Way 
McLean, VA 22102-3204 
Phone:   (703) 848-5747; FAX: (703) 848-6666 

Operations Research and Intelligence 
The purpose of this paper is to present an 

overview of current operational research and intelligence 
considerations which affect our analysis of salient 
problems in theater missile engagements and 
effectiveness of defense capabilities.   A central issue is 
how analytical tools can be used to bridge potential gaps 
between operational requirements and intelligence.   In 
the face of major changes anticipated in the nature of 
theater operations and in corresponding intelligence needs 
to support such operations there is real danger of 
disconnects in the process of identifying the intelligence 
needed to support operations, obtaining that intelligence, 
and providing the intelligence where and when it is 
needed from an operational perspective.   Operations 
research techniques and tools can be applied to address 
this problem and bridge tlie potential gap between 
operations and intelligence. 

David S. Dixon 
U.S. Army TRADOC Analysis Command WSMR 
ATTN:  ATRC-WEA 
WSMR, NM   88002 
Phone:   (505) 678-1951; FAX:    (505) 678-5104 

An Algorithm for Generalized Assignment Problems 
with Multiple Prioritized Objective Criteria 

A class of resource allocation problems deal with 
allocation of groups of resources to groups of tasks. 
Allocation problems of this type can often be formulated as 
binary programming problems with multiple optimization 
criteria. B. D. Lebedev developed an algorithm addressing 
solution of such problems for use by the former Soviet 
Armed Forces to determine the optimal allocation of 
artillery fire units to targets.     This paper presents a 
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discussion of the Lebedev algorithm, an extension to the 
algorithm to deal with optimal allocation across multiple 
time increments, the reformulation of multiple objectives to 
a single objective, and possible application of the algorithm 
to problems other than artillery unit/target assignments. 

Major Jay Inman 
USA TRAC 
ATTN:  ATRC-WEA 
WSMR, NM  88002 
Phone:   (505) 678-1951; FAX: (505) 678-5104 

Computer Model of Russian Rocket Artillery Firing 
Scatterdble Mines 

This paper describes a computer implementation of 
an algorithm used to deliver anti-tank and anti-personnel 
mines by a Russian Multiple Rocket System. The program 
emulates the calculations described in Russian documents. 
The software can also calculate the number of mines in a 
given path, so that the potential effectiveness of the 
minefield can be assessed. A comparison of this algorithm 
with a similar algorithm from a western country is also 
presented. 

Major John C. Sees, Jr. 
United States Army Nuclear and Chemical Agency 
ATTN:   MONA-CA 
7150 Heller Loop, Suite 101 
Springfield, VA  22150-3108 
Phone:   (703) 355-2312; FAX:    (703) 355-2500 

Applications of Opposing Force Employment Algorithms 
to Chemical Casualty Estimation 

In order to make an informed estimate of friendly 
vulnerabilities to an opposing force's use of chemical 
weapons, an understanding of the threat employment 
doctrine is essential. The choice of aim points and 
adjustment for weather conditions has a significant impact 
on the possible expected casualties a friendly force may 
incur. Working closely with intelligence analysis fi-om the 
Foreign Science and Technology Center, TRAC-WSMR, 
and th<J Missile and Space Intelligence Center, weapons 
characteristics and probable employment doctrine for 
foreign artillery and missiles has been described. Using 
this information, the Chemical Working Group of the Joint 
Technical Coordinating Group for Munitions Effectiveness 
is providing opposing force chemical weapons effectiveness 
information to include in vulnerability Joint Munitions 
Effectiveness Manuals (JMEM). Major Sees will explain 
the methodology and some possible benefits to JMEM 
users. 

Alan D. Zimm 
The Johns Hopkins University 
Applied Physics Laboratory 
Laurel, MD  20723-6099 

(301) 953-5462 

Toward the  Deterrence  of Aggression:     Modeling, 
Strategies, and Force Characteristics 

The concepts underpinning the deterrence of 
aggression have changed considerably since the dissolution 
of the Soviet Union. Supporting the Strategic Deterrence 
Joint Mission Area Assessment chaired by the Chief of 
Naval Operations Strategic Submarine Branch (N871), The 
Johns Hopkins University/Applied Physics Laboratory 
performed basic theoretical development and analytical 
work expanding the framework of deterrence from "nuclear 
only" to a broader context. In two Warfare Analysis 
Laboratory Seminar Exercises (WALEX) the ideas were 
further explored and refined by representatives from a wide 
range of organizations, including members of the Chief of 
Naval Operations staff, the intelligence community. Navy 
and Marine Corps operational staffs and Joint staffs, and 
academic and analytical groups. From this work emerged 
a significantly different perspective on the use of 
conventional forces to deter a wide spectrum of aggression, 
from terrorist acts through major regional conflicts. This 
article presents some of the results of this work, including: 

• A new analytical model of an aggressor's 

decision process; 
• A revised definition of deterrence; 
• Four  strategies  for  pursuing  deterrence 

objectives; 
• A   suggested   process   for   selecting   the 

appropriate deterrence strategy; 
• Implications of deterrence "failures"; and 
• Some commentary on the deterrence utility 

of forward deployed forces 

Lisa Mason 
U.S. Army Research Laboratory 
ATTN:  AMSRL-SL-BL 
Aberdeen Proving Ground, MD  21005-5068 
Phone:   (410) 278-6300; FAX:    (410)278-6307 

ne Army Unit Resiliency Analysis (AURA) Component 
Level Modeling Sensitivity Analysis 

The subject of this paper is the evaluation of the 
sensitivity of Army Unit Resiliency Analysis (AURA) 
results to the level of component detail utilized in the 
performance of unit-level conventional ballistic 
vulnerability analyses. The AURA methodology is a large 
interconnected collection of analysis models which provides 
detaUed evaluation of the capability of a military unit to 
perform its mission essential tasks. In recent years, AURA 
has been appUed to the problem of analyzing the residual 
capability of a massed Corps Main Command Post 
following theater ballistic missUe attack. Unit effectiveness 
has been analyzed in terms of the capability of each ceU 
within the command post to communicate. To model the 
complex shielding of critical components afforded by such 
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a massed complex of vehicles, Ihree dimensional unit-level 
target descriptions consisting of approximately 8000 target 
identification regions, describing approximately 30 vans 
and tents complete with communications equipment, 
personnel, and supporting generators emplaced around the 
periphery were necessary. Because the vulnerability of 
communications equipment also depends upon the 
vulnerability of power cables, phone wires, junction boxes, 
signal cables, and the equipment providing connectivity to 
the network, these assets were also included in the target 
description. While this approach provided an accurate 
method of determining the damage to the unit, it 
significantly increased the time required to generate the 
target description and perform the requisite vulnerability 
analysis and unit-level capability analysis. In order to 
increase the efficiency of performing such an analysis 
without sacrificing accuracy, a sensitivity study of unit 
capability results to the level of component detailed utilized 
in the unit-level target description was conducted. Various 
statistical techniques were utilized to determine importance 
of including various components and combinations of 
components to overall evaluation of Corps Main Command 
Post vulnerability. 

Capt. Timothy D. Gooley 
1412 Nemesia Place NE 
Albuquerque, NM   87112 
ORG:   AFOTEC 
Phone:   (505) 846-1271 

Air Force Satellite Control Network (AFSCN): 
Automating the 24-Hour Schedule 

Satellite range scheduling is a complex problem that 
involves scheduling satellite supports in which a satellite 
and a specific remote tracking station are assigned a time 
window during which they communicate with each other. 
As the number and complexity of satellite supports continue 
to increase, more pressure is placed on the current manual 
system to efficiently generate a schedule. The objective of 
this research was to develop a methodology that will 
automate the generation of the initial 24 hour schedule. 
The goal of the algorithm developed was to schedule as 
many conflict fi-ee supports as possible. A two phased 
approach was developed to schedule the supports. The first 
phase scheduled as many low altitude satellite supports as 
possible, while the second phase scheduled as many 
additional high altitude satellite supports as possible. For 
both phases, schedule generation and schedule improvement 
algorithms were developed. For low altitude satellites, the 
schedule generation algorithm applied a mixed integer 
program with a linking procedure, and the schedule 
improvement algorithm was a two satellite interchange 
procedure. For medium/high altitude satellites, the 
schedule generation algorithm was an insertion procedure 
and the schedule improvement algorithm was a three 
satellite interchange procedure. 

A schedule was generated for six representative data 
sets with encouraging results. At least 91 percent of all 
satellite support requests were scheduled for each day. 
These results were comparable to results of the current 
range schedulers and a previous automation study. Based 
on the results reported, the methodology presented in this 
research effort seems to be a valid approach for automating 
the initial 24 hour schedule. 

Dr. Alfred B. Marsh 111 
NSA/CSS (R55) 
9800 Savage Road 
Fort G. Meade, MD  20755 
Phone:   (301) 688-0562; FAX: (301) 688-0445 

Some OR Models for Constrained Personnel Resources at 
\SA 

This presentation will articulate some recently 
completed and ongoing operations research modeling 
efforts applied to help the National Security Agency 
conduct its business in an environment of severely 
constrained personnel resources. Efforts to be discussed 
include: an integer programming model for the efficient 
scheduling of a security force; a Markov chain model of a 
civilian promotion program; and a comprehensive civilian 
pay model to forecast budget requirements as a function of 
hire, attrition, promotion, and pay schedule change 
scenarios. 

Wesley Corber, BDM Federal, Inc. 
1501 BDM Way 
McLean, VA  22102-3204 
Phone:   (703) 848-6537; FAX:    (703) 848-6666 

Text Processing Technologies to Assist SRBM Analysts 
DIA is sponsoring a project to help SRBM analysts 

exploit unformatted textual message traffic more fiilly. For 
this purpose, DIA has contracted with BDM Federal, Inc. 
to develop and implement methodologies designed to 
increase analysts' capacity to review daily incoming 
messages and correlate related information from the body 
of messages which accumulate over time. The project will 
also integrate the processing of messages with parametric 
SRBM data which analysts access primarily in hardcopy 
"Handbooks" at the present time. The resulting "Analyst's 
Assistant" is intended to be a "force multiplier," enabling 
SRBM analysts to keep pace with the growing volume of 
message traffic — despite the current resource-constrained 
environment—by accessing textual and parametric data 
through more powerful automated tools. 

The study approach, and principal processing 
techniques being developed by BDM, are based on a 
knowledge engineering methodology designed and 
prototyped under DARPA's Strategic Computing Program. 
This methodology provides for rapid development of 
machine-usable   knowledge   bases   containing   a   deep 
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representation of the analyst's domain. The Analyst's 
Assistant is a knowledge-based application which performs 
advanced text processing and analysis functions, and is 
readily extensible to new analyst domains through the use 
of new knowledge bases (i.e., all domain expertise is 
contained in the knowledge base, not the software). 

Theprincipal functions of ihe Analyst's Assistant aie 

the following: 
(1) Text Visualization—A technique for 
reviewing sources in a module called "Graphical 
Browser" which depicts the contents of messages, 
and relationships between messages, in in-depth 
taxonomical, time-map (temporal), and message 
cluster graphics. 
(2) Data Extraction—A process performed by 
the Rule-Based Analyzer/Extractor (RBA) module, 
which identifies and extracts related text 
fragments—and specific data items—fi-om a 
collection of sources for research and analysis 
purposes; 
(3) Data Base Generation—The automatic 
creation of formatted data base records containing 
specific items of information extracted from 
message text for storage and retrieval in a relational 
data base; 
(4) Predictive Analysis—The use of a rule 
base—which integrates the domain taxonomy and 
time-maps by defining cause-and-effect 
relationships—in order to automatically identify 
activity patterns which domain experts normally 
interpret as indicators of significant developments, 
events, or milestones. 

Kevin B. Wilshere 
BDM Federal, Inc. 
1501 BDM Way 
McLean, VA 22102-3204 
Phone:   (703) 848-5625; FAX: (703) 848-6666 

Regional Intelligence and Situational Knowledge (RISK) 
Analysis 

In an initial effort leading to a Senior Advisory 
Group (SAG) briefing, BDM successfully demonstrated the 
ability to model, analyze, and display significant elements 
of RISK concerns (situation awareness, intelligence 
collection and dissemination, C3 integrated with combat 
operations, etc.) in support of the Battle Command 
Initiative. In addition, BDM conducted initial analysis of 
two bounding cases of situation awareness and battle 
management; comparing a current U.S. capabilities 
baseline against a "perfect" awareness case. This analysis 
showed a high potential for improvements to both U.S. 
intelligence collection and battlefield communications. 
Preliminary analysis also indicated how the timeliness and 
resolution of intelligence and communications varied in 
different   tactical   phases   of   engagements   involving 

numerous mission types. Finally, BDM was able to 
provide a quick assessment of how a Commander's 
decision-making process could impact on operational 
outcomes regardless of tiie quality of intelligence collection 
and dissemination. 

WG 19 - Measures of Effectiveness 
Chair: John (Mike) Green, Martin Marietta 
Phone: 609-722-4516 

Dean Rains, PhD. 
Naval Post Graduate School 
Monterey, CA 93943 
Phone:   408-656-3427 

Methods for Ship MdUary Effectiveness Analysis 
Ship design and technology selections can be based 

on complete systems analysis results if one is willing to 
perform military effectiveness. In the past, these selections 
have been based on ship size and performance analysis 
alone, but with improved techniques, comprehensive 
system analysis on ships can be performed. System 
analysis is most illuminating because it factors in threat, 
ship size, cost, weaponry, signatures, vulnerability, 
decoys/jamming, and availability. The purpose of this 
paper is to explore military effectiveness methodology, 
develop key relations and show some useful results. The 
techniques proposed can be used in elaborate computer 
models for in-depth studies or in simplified linear relations 
to gain understanding of die interrelation of the variables 
and result trends. 

June Hagerty 
Sonalysts, Inc. 
72 goshen Street 
New London, CT 06320 
Phone:   203-440-3552 

US Coast Guard Patrol Boat Mission Analysis Study 
This study examined the number of US Coast Guard 

Patrol Boat (PB) replacements required to meet current and 
fiiture mission demands. The Coast Guard has major 
responsibilities in the area of Enforcement of Laws and 
Treaties (ELT), Alien Migrant Interdiction Operations, 
Recreational and Commercial Marine Safety, and 
protection of Marine Sanctuaries. Additionally, the service 
has significant responsibilities in Search and Rescue (S AR), 
Marine Environmental Protection/Response, and Military 
Readiness/Operations. The Coast Guard employs a multi- 
mission operational philosophy in which, for maximum 
efficiency, general purpose assets are expected to perform 
effectively in several mission areas, being subject to 
changing role emphasis and capable of easy adaptation, 
system modification/upgrade, accommodation of role- 
specific equipment, and incorporation of new technologies. 
The analysis was performed by simulating Coast Guard 
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operating tactics in key mission areas using the Naval 
Undersea Warfare Center's engagement simulaUon model, 
SIM II This model provides a means to dynamically 
assess real-world appUcations of Coast Guard PB resources 
in mission-relevant tactical scenarios. The results of these 
simulations were mapped into a research aUocaUon model 
programmed in GPSS. This model examined system 
effectiveness among several Coast Guard boats, taking into 
consideration availability of boats and priority of missions, 
and then determining the number of coastal patrol boats 
required to achieve mission demand levels. Also exammed 
were the trade-offs and sensitivities among resource 
aUocation alternatives under conditions of current 
capability, future demand projection, and alternative 

replacement performance. 

George Kraus Jr. 
SAIC 
1710 Goodridge Drive 
McLean, VA  22102 

Information  Warfare in  GamUig and Simulation: A 
Critical Look at MOEs 

The demise of the former Soviet Umon, and the 
appearance of its newly crafted, non-threatening posture (or 
more properly, the self-destruction of many of its military 
capabilities and deployments) has changed many of the 
premises upon which military gaming and simulations 
depended. As the United States military moves forward to 
consider the  nature  of future  war,  one  part of that 
examination includes the whole panoply of issues involved 
in    what    is    being    caUed    "Information    Warfare. 
Information Warfare is essentiaUy maximizing the use of 
information    to    provide    the    commander    "situation 
awareness" in the broadest sense, whUe simultaneously 
denying such overview of the battle space to the opponent. 
TraditionaUy, the impact of soft factors Uke "situation 
awareness," and the attendant means of achieving it and 
denying it to an enemy have been very difficult to model, 
and their representation in games and simulations has often 
reUed upon Umited human intervention - each could have 
been a game stopper if pushed very hard. 

Nevertheless, with the current attention to 
information warfare and it elements and potential impacts, 
all computer gaming and simulation systems and the 
attendant games constructed using tiiem, as weU as most 
games being done by human players, don't accurately 
reflect the impacts of information warfare concepts and 
systems employed by either the United, States or potential 
competitor nations or entities. Current models/simulations 
and the like, as well as wargame red teams , are certainly 
not configured to assure any kind of reliable 
C2W/infonnation warfare play fiom an opposition 
standpoint. There may be a few areas in which this is 
done half weU, there may be a few people who know what 
they are doing in games or the Uke, but there is no 

systematic consideration of what a true C2W/information 
warfare red team should look like, nor a set of models to 
support such a team, nor reliable MOEs to support such 
modeUng and gaming - certainly not in the sense that red 
teams were finaUy designed to play the Soviets. If 
Information Warfare is, or can be, one of the detemunants 
of warfare outcomes, and is possibly an instigator of a 
revolution in Military Affairs, it is critical that this shortfaU 
be addressed. This paper suggests some critena to use m 
developing suitable information warfare MOEs and a 
technique to improve gaming fidelity. 

LCOL Steven Wingfield 
HQ, Air Combat Command 
204 Dodd Blvd, #226 
Langley AFB, VA  23665 
Phone:   804-764-7066 

The Airbase Bomber Study 
Abstract not available. 

C. R. Crawford 
USACRDEC 
Attn:  SMCCR-OP-A 
Aberdeen Proving Grounds, MD  21010 
Phone:   410-671-3933 

A Proposed Approach to Value Added Studies 
The goal of the approach was to develop a method 

to quantify the benefit of items of chemical and biological 
defensive equipment to the user. The approach >denhfied 
where in the process benefit analyses are, or should be, 
performed. It also identified methodologies and measures 
of effectiveness or performance that are utilized to perform 
these studies. The approach identified scenarios that may 
be used for chemical and biological assessments and where 
required, methodologies and measures to be used m 
performing the valued added study (benefits analysis). 

The author requests participants of Working Group 
19 to offer advice and comments directed towards 
improving the approach tiiat wiU be presented. 

Joe Stallings 
Vector Research, Inc. 
POB 1506 
Ann Arbor, MI  48108 
Phone:   313-973-9240 

AFAS Operational Effectiveness Analysis 
The advanced Field Artillery System (AFAS) is 

being promoted as the field artillery system of the fiiture. 
The fke support capabilities of the AFAS are certainly 
superior to the capabilities of the currendy fielded cannon 
systems. The AFAS has improved rate of fire, accuracy 
mobility, and range. Also, it can fire a TOT of up to 8 
rounds from a single gun.    VRI is participating in an 
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analysis to determine whether the capabilities of the AFAS 
significantly improve the performance and survivability of 
the combined arms forces deployed into combat. The 
results of Force-on-Force simulations have been used to 
assess the impact of the AFAS upon war fighting 
capability. Throughout the analysis and subsequent 
briefings, it has been important to display Measures of 
Effectiveness (MOE) which not only illustrate the improved 
capability of the cannon but also illustrate the benefit the 
cannon provides to the other combat forces. Additionally, 
MOE were selected which show the impact of the cannon 
system upon deployment, personnel, and other peacetime 
resources, such as cost, since the impact of a new combat 
system extends beyond the batdefield. 

"WG 20 - Test and Evaluation 
Chair: CDR     Christopher    Hanson, 
COMOPTEVFOR 
Phone: 804-444-2954 

Mr. George F. Hurlburt 
TECNET Executive Secretariat (CSOIT) 
CSOIT, CSD, FTEG 
Naval Air Warfare Center - Aircraft Division 
Patuxent River, Maryland 20670 
301-826-3625    FAX: 703-326-3134 
hurlburt@tecnetl .jcte.jcs.mil 

Test and Evaluation Community Network (TECNET) 
Abstract not available. 

M. Scott Roth, Industrial & Systems Engineer 
Science Applications International Corporation 
8201 Greensboro Drive, Suite 470 
McLean, VA 22102 
703-847-5595    FAX:  703-847-6406 
msroth®tecnetl .jcte.jcs.mil 

An Expert Systems Approach to Test Planning 
The Automated Test Planning System (ATPS) is a 

rule-based expert system designed to aid staffs within the 
Office of the Secretary of Defense, Department of Defense 
agencies, and the military services in the test and 
evaluation planning process. The fielded system provides 
an intelligent system to aid in the review of Test and 
Evaluation Master Plans (TEMPs) and in an assessment of 
T&E program risk. Use of ATPS provides more consistent 
and higher quality review of TEMPs, reduced training time 
for inexperienced TEMP reviewers, and the "final exam" 
for field users to review TEMPs before submitting to 
Service headquarters and OSD for approval. The ATPS 
combines highly effective technologies, such as expert 
systems, hypertext, and editing capabilities, in a seamless 
environment and presents these capabilities through a 
friendly user interface that allows the user to focus on the 

task at hand, rather than on the quirks of a software 

program. 
ATPS generates an Intelligent Checklist for TEMP 

review. The body of knowledge was developed fi-om 
representatives of DoD testing organizations, existing paper 
checklists, and the DoD 5000-series directives and 
instructions. An intelligent TEMP Advisor was developed 
to provide the user with detailed information in support of 
the intelligent checklist. In addition, the ATPS accepts 
user input (TEMP review comments) and transfers those 
comments to an ASCII file which can then be read by 
common word processors for editing into a final report. 

The second ATPS module, T&E Program Risk 
Assessment, was fielded in March 1994. The architecture 
of this module is also expert-systems-based with an 
intelligent interview to identify program risk indicators and 
explain the consequences of the identified risks. As part of 
the risk assessment, the system leads the user through a 
review of related requirements, threat, analysis, and test 
and evaluation documents to ensure the key parameter of 
each are properly coordinated, so that test results will 
provide the needed data for subsequent analysis and 
evaluation. 

A third ATPS module, TEMP Build, is now under 
development and will be described in detail in this 
presentation. This module, with the help of databases 
available on TECNET and other resources, will assist the 
user in developing a TEMP. 

Richard C. Hu 
Simms Industries, Inc. 
1745 Jefferson Davis Highway, Suite 603 
Arlington, VA 22205 
703-413-3401;   FAX: 703-413-3403 

Test & Evaluation for Airborne Missiles 
Abstract not available. 

Gene Hauze 
The MITRE Corporation 
7525 Colshire Drive 
McLean, VA 22071 
Phone:  703-883-7584;   FAX: 703-883-1370 
GHauze@MlTRE.ORG 

Paul Oxenberg 
Department of the Army 
ATTN:   AMCPM-ITTS-IA (Mr. P. Oxenberg) 
Aberdeen Proving Ground, MD  21005-5001 
Phone:   410-278-9285;   FAX: 410-278-9392 
POXENBE@APG-EMH9.APG.ARMY.MIL 

Summary of Army Instrumentation, Targets, and Threat 
Simulator (ITTS) Long Range Planning 
Abstract not available. 
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LTC Mark Sturm and MAJ Wayne Andrews 
Defense Evaluation Support Activity 
2251 Wyoming Boulevard SE 
Albuquerque, NM  87117-5609 
Phone:  505-262-4575 

Joint Logistics Over the Shore Joint Test DirectoraU 
^Evaluation: The Joint Logistics Over the Shore 

(JLOTS) Ocean Venture 93 (OV93) field test was perhaps 
2.; largest test ever conducted by the Joint Test and 
Evaluation community. JLOTS operatjons are for the 
deUvery of suppUes and equipment to forces m areas where 
port facilities are inadequate or non existent. OV9J 
examined the system throughput of cargo and included 

1) seven strategic seaUft vessels (3 from the Ready 

Reserve Force); ,       ^       . ^„ 
2) participation of 62 military umts from 4 services 

(totalling over 5,000 miUtary and civilian; 
3)deploymentof71watercraftandumtequipment,   • 

4 installation of an 810-foot elevated causeway. 
Aree 810-foot floating piers, and several miles of 

roadways; ^^^^^.^^ ^^^^ g^^ ^0 and 40-foot containers 

from a tactical auxiliary crane ship (T-ACS); 
6) the roll off or Uft off of over 750 wheeled and 

tracked vehicles; 
7) seven types of Ughters transporting cargo over 

3.5 miles of open ocean; 
8) automatic and manual documentation ot aU 

unloaded cargo. ,. 
The Technologies: The absolute magmtude of this 

joint test demanded early and continual planning as weU as 
the incorporation of as many automated data coUection and 
evaluation systems as possible. This mulumed^ 
presentation (35mm sUdes. overhead v.ewgraphs, video, 
Ss tracking of ships, an animated SLAM computer 
simulation, and an interactive CD-ROM) wdl mainly focus 
on the commercial off the shelf (COTS) technologies that 
were integrated and employed to coUect, process 
retrieve/store, analyze, display and report on dau avaJable 

during this evaluation.  These technologies included: 
1) The real time tracking of over 30 watercraft 

usinc the Global Positioning System and digital mappmg 
software for accurate Time Space Position Information 

(TSPl) data. . , . xi 
2) A 22 station state of the art PC-based LAN was 

estabUshed at the field site to aUow simultaneous data base 
access to test operators, analysts and report writers. 

3) A windows compatible multi media relational 
data base was used to store aU collected data (scanned 
documents, photos, video cUps, sound bytes, and keyboard 

^'^ ' 4) A fiiUy automated system that scanned and 
captured 7 separate RF test fi-equencies, digitized the voice 
data and stored it for later gisting and analysis. 

5) A PC-based SLAM computer simulation was 
developed to provide post test alternative scenario analysis. 

6) An interactive multi media CD-ROM is bemg 
developed as a legacy and will serve as the encyclopedia 
for aU LOTS data. This is a first for this technology m the 
T&E community and could be the standard for future 

archiving and reporting. 

L.J- Levy 
Chief Scientist, Strategic Systems Department 
Johns Hopkins University/APL 
Johns Hopkins Road 
Laurel, MD 20723-6099 
Phone: 301-953-5161;   FAX: 301-953-1093 

Model Aided Test and Evaluation . „ . .^ 
A new T&E approach is being developed that 

utiUzes models to aid in the evaluation of test data for more 

efficient  and optimal use of testing '-<'"^<=^;-     ^J 
approach focuses on the progressive construction of more 
credible system models throughout the system Ufe cycle. 
Model   credibility,   defined   by   quantified   confidence 
requirements    on    important    system    >««''«"/^; J 
effectiveness, will be projected to lower level subsystems 

to determine the types of testing, test --'J"""JT^ 
characterization, and test processing "nethodo^ogy in Ae 
overaU test plan.     Optimized processing wiU combme 
information from first principles with a" ^l^caWe ^es^ 
data to understand and buUd high confidence system 
models.  The modeUng will ideally be at the fondamental 
level   (parameters   independent  of  test  conditions)   to 
optimize (i.e. model-aid) the combination of data from aU 

types of diverse tests. 
The resulting models can then be used to predict 

system performance over operational conditions with high 
;Sntified confidence. TraceabOity o^-fidence ^ro^gh 
^e model will deUneate the critical areas of the system 
needing the most test resources. Top-down, «"tegrated test 
planning, coordination, and system evaluanon will enaWe 
optimum utiUzation of test assets from aU ^ oj *e 
system Ufe cycle. Concurrent engineering w^ ensure tha^ 
testability is built-in from the start and that data from all 
tiges and levels of testing wiU be appUcable and useabK 

The testing  activities will  be  "bottom-up"   with each 
^^cipantVveloper. OT&E, etc.) testing to sa.sfy ij 
own and the top-down overaU system requirement.   A 
simple paradigm example will illustrate some of the new 

concepts. 

Victor A. Ilenda, Strategic Systems Department 
Johns Hopkins University/APL 
Johns Hopkins Road 
Laurel, MD 20723-6099 
Phone:   301-953-6000, x-4970 
FAX: 301-953-6519 
IlendVAl@central.ssd.jhuapl.edu 
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Test Sting Driven by Performance Requirements Criteria 
Abstract not available. 

Jacqueline K. Telford 
Strategic Systems Department 
Johns Hopkins University/APL 
Johns Hopkins Road, Laurel, MD 20723-6099 
Phone:  301-953-6000 x-4997 
FAX:  301-953-1093 

Test Sizing, Confidence Limits, and Adaptive Testing for 
Weapon System Reliability 

Missile testing programs exist to determine if a 
decrease in reliability or accuracy has occurred. The 
testing approach in the CJCS (Chairman, Joint Chiefs of 
Staff) guidelines is based on statistical methods. The 
testing guidelines for reliability estimation and change 
detection are based on confidence intervals and hypothesis 
testing, which were established in the statistical literature 
by Neyman and Pearson in 1932. 

The statistical framework of the two types of risk is 
briefly reviewed. Five different approaches and their 
associated test sizes basesd on classical statistical methods 
are presented: Fisher's test, one-sample Neyman-Pearson 
hypothesis testing, two-sample Ney man-Pearson hypothesis 
testing, sequential testing, and double sampling. Graphs 
showing the sensitivity of the test sizing to varying the 
risks and reliability are given. 

Several different methods for calculating the 
confidence limit for weapon system reliability on a series 
system are presented. A possible "adaptive" testing scheme 
is proposed which varies the number of missiles to be 
tested each year based on the previous year's results. 

William Kemple and Bard K. Mansager 
NPS 
Monterey, CA 93943 
Phone:   408-656-2695; FAX:   408-656-2355 
DSN: 878 
bardman@math.nps.navy.mil 

Pre-Tesi Modeling of the Javelin Antitank System 

The Army conducted an Initial Test and Evaluation 
(lOTE) of the Javelin Antitank system in the Fall of 1993. 
Prior to this test, a pre-test modeling analysis of the system 
was conducted at the Naval Postgraduate School, using the 
Janus high resolution combat model. An objective of this 
research was to compare the Javelin with the current 
system, the Dragon II, using appropriate measures of 
effectiveness and measures of performance that were 
identified in the Test Evaluation Plan (TEP). 

Additionally, Janus was used to predict the outcome of 
various lOTE scenarios and hence make a guess as to the 
adequacy of those scenarios in capturing desired 
effectiveness/performance data. The data generated from 

the model were analyzed using graphical and nonparametric 
statistical techniques. The results highlight the benefits of 
using high resolution modeling prior to actual operational 
testing. 

A recent Unmanned Aerial Vehicle (UAV)-Global 
Positioning System (GPS)- Real Time Tracking (RTT) 
evaluation involved the successful application of a 
methodology designed to excel in today's test & evaluation 
environment. During an eight-month program the Defense 
Evaluation Support Activity (DESA) was able to identiiy, 
manage and integrate elements of the T&E environment 
while providing the operational community better 
knowledge of the involved systems. Through the use of 
the UAV-GPS-RTT evaluation, this presentation discusses 
aspects of today's T&E environment, describes both an 
organizational structure and methodologies designed to 
anticipate and overcome environmental limitations, and 
provides the audience with a practical application of these 
methodologies. 

Maj Michael William Feil, US Army 
Defense Evaluation Support Activity (OSD/DESA) 
Evaluations Division (SDE) 
2251 Wyoming BLVD SE 
Kirtland AFB, NM 87117-5609 
Phone:   505-262-4573; FAX: 505-262-4621/4504 

Today's Test & Evaluation Environment 
Abstract not available. 

Mike Tedeschi 
TEXCOM Experimentation Center 
Fort Hunter Liggett, Ca 93928 
Phone:  408-385-2417; FAX: 408-385-2734 
DSN  359 
Tedeschi@tecnetl .jcte.jcs.mil 

Environmental   Effects 
Simulation, Demo 1 
Abstract not available. 

for   Distributed   Interactive 

Al Heston 
Sverdrup Technology 
P.O.Box 1935, EgUn AFB, FL 32542 
Phone:   904-678-2001; FAX:   904-678-0598 

Higher Level Evaluations (Task Level OT&E) 
Abstract not available. 

Mike KeUey 
Combined Arms Training Strategies Division, 16th Cavalry 
Regiment 
ATTN: ATSB-SBZ-B 
Fort Knox, KY 40121-5200. 
Phone:   502-624-2505; FAX:   502-624-5860 
DSN  464 
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Mounted Warjightmg Training and Leader Development 
in Simulation 

Department of Defense (DoD) needs to train and 
synchronize the total force to maximize the synergism of 
the total force s capability. However, DoD will be unable 
to train in the ftiture as it has in the past. Environmental 
concerns, reduced budgets, higher training costs, more 
complex weapons systems requiring increased land and 
range requirements for training, will force us to reconsider 
how we train the total force. Training at the joint level 
with the integration of coalition forces heretofore 
executable only on a limited scale may be unexecutable in 
the ftiture except in simulation. 

Given Contingency Missions, the future CATS 
focuses on the integration of CBT/CS/CSS, 
Heavy/Light/SOF, Air Force/Navy/USMC and Allies. The 
simulation plan allows leaders and staffs to identify 
Courses-of-Action in response to the contingency, develop 
the METL and train it in the time available, design the 
correct force structure, train the courses of action, and 
evaluate units prior to deployment. Therefore, simulation, 
in the ftiture, not only trains in the traditional sense, it 
necessarily becomes a combat rehearsal system. 

In the future and even now, time and space are the 
critical limitations on training. In the fourth dimension 
time and space are overcome - simulation provides 
additional time to the unit by saving the time required to 
prepare and move to the field. Further, in simulation 
STXs can be rerun and modified until the unit attains 
proficiency. This saves the time required to move the unit 
back to the start point and the brass on the ground and the 
ground torn up by acceleration or neutral steer does not 
give away the point along the course where actions occur. 
The maturation and miniaturization of our simulation will 
allow the force to embed the current TADSS capability in 
the weapons system. This will allow units to train in peace 
time using the same training devices as they train in war. 
When reconstituting crews and units, the devices the 
NCOs and officers used to train their units in peace time 
will be with the unit in time of war available for training 
and rehearsals. 

Neal Urquhart 
96CCSG/SCWA 
230 West Eglin Boulevard - Suite 230 
EgUn AFB, FL  32542 
Phone:   904-882-8470; DSN 872 

Mission Analysis and Reporting System (MARS) 
Abstract not available. 

James S. Pollock Jr and Margaret M. Petro 
Naval Undersea Warfare Center Newport Division 
Code 2213 Bldg 1171-1 
Newport, Rl 02841 
Phone:   401-841-2251; FAX: 401-841-2143 

DSN  948 

CSEAL:      An   Innovative   Development,   Test  and 
Evaluation Environment 
Abstract not avaOble. 

Mr. Alan Davis and Ms. Mei Wakefield 
BDM Federal, Inc. 
4401 Ford Avenue - Suite 402 
Alexandria, VA  22302 
Phone:   703-578-8990; FAX: 703-379-8917 

Ms. Debbie Cox 
US Army Operational Evaluation Command 
4501 Ford Avenue 
Alexandria, VA  22302 
Phone:   703-756-1817; DSN 289 

Database Development for Computer Simulations Using 
Test Data as Implemented for the Combat Analysis 
Sustainability Model 

The database development for the Combat Analysis 
Sustainability Model (C ASMO) involved a rigorous process 
for data collection, data processing, and the maintaining of 
an audit trail for the data. The effort was conducted by 
BDM under contract to the US Army Operational 
Evaluation Command. The audit trail was used to present 
and defend sources and accuracy of data for use in the 
simulaltion. The effort used an integrated data processing 
system, the principles of which are applicable for many 
simulation database development efforts, particularly when 
using test data for input. 

The Combat Analysis Sustainability Model 
(CASMO) represents the maintenance, logistics, and 
transportation operations of the support base for an Army 
division in peacetime or combat. The model examines 
sustainability of major ground-based weapon systems in an 
operational environment. CASMO is driven by an input 
database which represents combat units, maintenance units, 
supply depots, mechanics, repair parts, transportation 
networks, and other factors. The model is written in the 
SIMSCRIPT 11.5 simulation language and runs on a Sun 
workstation. 

As part of the database development effort, BDM 
developed a top-down dendritic process for selecting repair 
parts. This process ensured that maintenance actions were 
represented in the model at the appropriate level of detail, 
as defined by the system Maintenance Allocation Chart 
(MAC). BDM completed a parts list for four Army 
weapon systems: 

M1A1 Abrams Tank 692 parts 
M109A3 Howitzer 426 parts 
M2A2 Bradley Fighting Vehicle 333 parts 
M3A2 Cavaliy Fighting Vehicle 346 parts 
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The data were entered into several working 
databases, organized by the type of data. After entry of 
data, verification programs v/ere run to ensure the integrity 
of the data. The final data processing program used the 
working databases to create a single data set in the format 
required by the model. 

To assist in data validation, BDM developed three 
techniques that are applicable for test simulation database 
efforts: an audit trail to identify the source of each data 
item, a description of the algorithms and methodology used 
to convert raw data into the required model input, and a 
"score card" to track the status of data collection and the 
goodness of the data. 

Ann E. M. Brodeen and Malcolm S. Taylor 
U.S. Army Research Laboratory 
Advanced   Computational    and    Information    Sciences 
Directorate 
Aberdeen Proving Ground, Maryland  21005-5067 
Phone:   410-278-8947 
annb@ARL.ARMY.MIL 

A Multivariate Permutation Rank Order Test for Network 
Simulation Validation 

Simulation is a widely accepted means of analyzing 
systems that are too complex to model analytically. Most 
communications systems fall into this category. But 
simulation credibility suffers when a continuing verification 
and validation program is not undertaken, thereby diluting 
the value of analyses that simulations support. A primary 
goal of any verification and validation process should be to 
enhance both the correctness of a simulation and the 
confidence placed in its results. One challenge is to 
develop a process that is at the same time feasible and 
compatible with an organization's needs, and can be 
applied to both existing simulations as well as new ones. 
Multivariate methods can be used to test the hypothesis of 
agreement between simulated predictions and empirical 
observations. This paper describes a statistical test useftil 
for the validation of simulations of (battlefield) 
communications networks. The method employs a 
multivariate nonparametric rank sum test with the aid of a 
computer-intensive permutation procedure to assess the 
significance of the defined test statistic. For illustrative 
purposes, the validation procedure is applied to a 
simulation that was developed to duplicate a configuration 
tested in FY91 in which "messages" were passed over a 
communications network using the combination of the 
Tactical Fire Direction System (TACFIRE) protocol and 
Single-Channel Ground and Airljorne Radio System 
(SINCGARS) Combat Net Radios (CNR). The purpose of 
this research is to strengthen the link between 
experimentation and simulation, both of which should be 
utilized in evaluating communications systems' measures of 
performance. 

J. Mark Smith 
Naval Air Warfare Center Training Systems Division 
(ATTN: PDBll) 
12350 Research Parkway 
Orlando, FL 32826 
Phone:   407-380-8590; FAX 407-381-8844 
DSN  960 

The Threat/Intelligence Data Extraction System (TIDES) 
Abstract not available. 

Gregory T. Hutto 
Associate Principal Engineer 
Sverdrup Technology, TEAS Group 
626 Anchors Street, NW - Suite 4 
Fort Walton Beach, FL 23548 
Phone:   904-833-7600 

Reflections on the Practice of Design of Experiments at 
Elgin AFB, Florida 

For the past three years, Sverdrup has encouraged 
the use of designed experiments in the diverse test 
programs ongoing at EgUn. Our Systems Effectiveness 
Center of Excellence has learned some useful lessons 
concerning: 

"post-test" design and analysis of data 
the behavior of various classes of response 
variables, 
the theory and practice of blocking and 
randomization, 
sequential   experimentation   and   use   of 
developmental data 
educating technical practitioners and 
educating clients 

We began our efforts by collecting previous testing 
data with the goal of reanalyzing it with ANOVA and 
regression.   To our dismay, the patterns of confounding 
and the lack of explanatory power in the predictors 
defeated our efforts at demonstrating the improvements in 
precision and efficiency latent in DOE techniques. 

In consulting with a number of test programs, we 
document the difficulties in using information-poor 
response variables like proportions instead of the richer 
physical measurements often available at marginally greater 
expense and effort. We developed approaches that capture 
both the usual proportions as well as physical response 
variables to demonstrate the improved behavior of the 
linear models and greater process understanding. 

In implementing designs, we have encountered a 
number of roadblocks to randomization that would usually 
have forced the model into a blocked or cross model. In 
some cases, we have implemented compromises that, while 
not strictly random, preserve the intent of preventing 
systematic bias from background variables. 

In a recent EC test, we have been able to use the 
developmental data to develop appropriate models for 
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further testing, to include transforming (log ^n^i rank) the 
response variables and selecting combinations of predictors. 
Furthermore, we gain an estimate of error for selecting 
sample size and assessing the significance of effects in 
fractional designs. Finally, we are planning to incorporate 
DT&E data into our designs to fill in the baseline cells. 

We are on our fourth series of technical education 
courses in DOE, having experimented with University 
contract courses, inhouse short courses, academic courses 
and seminars. It appears to us that much of the University 
classical design material, while important for mathematical 
statisticians, is unnecessary for practicing testers. We have 
found that the key to practical design and analysis of 
experiments is an unshakable foundation in ANOVA, 
especially the concepts of squared errors and contrasts. 
And, this material is difficult to transmit via lecture and 
academic homework, requiring a vested interest in a project 
of the student's own choosing. Without project experience, 
we find that students do not properly grasp the art of 
randomization in execution or the physical interpretation of 
the statistical results. 

Finally, educating our clients in the benefits and 
limitations of DOE has proved to be a formidable 
challenge. So much of the test community has littie 
statistical sophistication, and has been performing single- 
factor-at-a-time experiments with the "golden" 30 trials for 
so long, that DOE ideas appear to be a criticism of a 
career's work. Common questions we struggle with 
include: 

• "If this is so good, why haven't I heard of 
this before?" 

• "But we've never done it like that before." 
• "Aren't these ideas new and unproven?" 
• "Our problem is much too complicated for 

that!" 
We have some success in answering these, and more so 
recently, as we have solid experience to demonstrate the 
benefits and pitfalls of DOE in trying to understand the real 
world through test. 

Maj Michael A. McCartney 
AFIWC/EAMV 
250 Hall Blvd, Suite 139 
San Antonio, TX  78243-7063 
Phone:   210-977-2624; FAX: 210-977-3186 
DSN  969 

Standardization of Terms for Air Crew Training Devices: 
Training Requirements, Fidelity Requirements, and Test 
& Evaluation Terms 

Operational testing of Aircrew Training Devices 
(ATDs) are conducted by several agencies depending on the 
stage of development of the ATD. Each test agency will 
develop a unique test plan, conduct the test, and draft a 
report tailored to the purpose of the test. This paper 
discusses the commonality of the different tests and that 

cooperation between the test agencies can produce 
efficiency and the ability to correlate test results. This 
paper secondarily shows how the relationship between 
training requirements and fidelity requirements should 
directiy influence the evaluation criteria. 

Current test agencies responsible for a specific 
phase of ATD development include: Aeronautical Systems 
Center - Developmental Test and Evaluation and 
Acceptance testing; Air Force Operational Test and 
Evaluation Center (AFOTEC) - Initial Operational Test and 
Evaluation and Qualification Operational Test and 
Evaluation; Major Command Test Squadrons - Follow On 
Test and Evaluation or Simulator Certification. 

Elements common to each of the tests include the 
ATD's training requirements, the system contractor 
specifications, and the end user. Up till now, each phase 
of testing has a uniquely developed test plan with no intent 
of correlating to previous test efforts. Each test used 
similar sources for test development (e.g. the system 
training plan), but different evaluation criteria have evolved 
for each test agency. AFOTEC uses a six-level rating scale 
where Air Combat Command's test squadron (29 TSS) uses 
a four-level rating scale. AFOTEC uses a separate fidelity 
rating to determine the degree the ATD represents the real 
world system; the 29 TSS primarily tests the specific 
training requirements for the ATD relative to the mission 
at the ATD's location (any single training location will not 
use every one of an ATD's capabilities). Efficiencies for 
these tests can be realized by allowing the initial test 
preparation to serve as the model for follow-on tests, by 
allowing the results from previous tests to serve as the 
baseline for the performance of the ATD, and by 
standardizing evaluation criteria to directiy reflect the 
System Training Plan relative to the trainer fidelity 
required for each training task. 

R. R. Smullen, Jr.,Deputy Director for Engineering 
R. E. Nowak, OCC Program Manager 
Naval Air Warfare Center 
Patuxent River, Maryland 20670 
Phone:   301-826-6383; FAX: 301-826-6381 
DSN 326 

Virtual Reality — An Air Combat T&E Perspective 
The exponential increase in the complexity of 

modem aircraft and aircraft systems has made it extremely 
difficult to assess the mission effectiveness of Naval 
aviation weapons systems against new threats. Flight 
testing has historically been the primary source of data on 
the effectiveness of our aircraft and weapons, but flight 
testing is expensive and limited in the questions it can 
answer. For this reason, the U.S. Naval Air Warfare 
Center has embarked on the development of a fiilly 
integrated, multi-spectral ground test facility called the Air 
Combat Environment Test and Evaluation Facility 
(ACETEF) which is capable of creating a "virtual" test 
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environment for testing advanced weapon systems. Four 
primary factors have driven the development of the 
ACETEF. First is test realism. Flight testing lacks 
operational realism in that it cannot create the test 
conditions for determining the operational utility of our 
weapons systems in the dense threat environment of real 
combat. Second is security. Flight testing is inherentiy a 
public event. Third is cost. Flight testing is expensive and 
compounded by the added risk of mishaps. And last, the 
limited combat situations of the past few years have 
documented the need to evaluate the interoperability of our 
systems. Navy, Marine, Army, Air Force, and allied 
forces must be able to communicate and interact. Through 
the use of a unique combination of simulation and 
simulation techniques the ACETEF permits man-in-the-loop 
ground testing of fully integrated aircraft and aircraft 
systems in a virtual environment that closely parallels 
actual combat, while remaining secure, safe and cost 
effective. 

Maj. Larry Dubois 
US Army Test and Experimentation Command 
Ft. Hood, TX 
Phone:   817-288-1248; FAX: 817-288-1159 
DSN 738 

Mr. Victor Armendariz 
Coleman Research Corporation 
El Paso, TX 

Force Potency Analysis ofRTCA Results 
Abstract not available. 

M. Ernest Huber, Senior Engineer 
BDM Engineering Services Company 
PO Box 2290 
Sierra Vista, AZ  85636 
Phone:   602-538-5157; FAX:   602-538-4340 
DSN   879 
hubere@cc.ims.disa.mil 

Interoperability Testing in the DoD Open Systems 
Environment 

As the Federal Government develops the National 
Information Infrastructure (Nil) and the Department of 
Defense aligns under the DoD Information Infrastructure 
(DIl) with a major thrust to use Commercial Off the Shelf 
(COTS) products, an assurance of interoperability is 
becoming     increasingly     important. The     Joint 
Interoperability Test Center has defined and implemented 
a methodology which will provide a level of assurance of 
interoperability among products conformant to specific 
International Standards and Profiles while controlling the 
cost of testing. 

The methodology. Department of Defense Open 
Systems Environment Interoperability Test Methodology 

(DoD OSITM), is based on testing a conformant product 
using interoperability tests developed for the Elements of 
Service specified in applicable International Standards and 
Profiles. The testing takes place among the products under 
Test (PUT) and one or more previously DoD OSITM tested 
products. The methodology also includes automated tools 
which assist the testing in the area of Stotic Analysis, 
Interoperability Test Case Selection, and post test results 
analysis. 

WG 21 - Unmanned Systems 
Chair:     Robert Bowen,  Potomac  Systems 
Engineering 
Phone: 703-642-1000 

Mr. Charles Shoemaker 
Army Research Laboratory 
Advanced Systems Concept Office 
Attn: AMSLC-AT-AS 
Aberdeen Proving Grounds, MD 21005-5001 
Phone:   (410) 278-8810; FAX 410-278-9668 

Data Collection Opportunities for OR Assessment of 
UGVs. 
Abstract not available. 

Mr. Brad Bradley 
Director of AMSAA 
Attn: AMXSY-CS 
Aberdeen Proving Grounds, MD 21005-5001 
Phone:   (410)-278-6476, FAX 410-278-4694 

TTCP Activities on Battlefield Assessment of UGVs 
Abstract not available. 

Mr. Jerry Edwards 
PSEMO 
Attn: AMSAl-1-WP, Bldg 399 
Ft. Belvoir, VA 
Phone:   (703) 704-2412/2416 

Mobile Detection Assessment Response System 
Abstract not available. 

Dr. James W. Dees and 
LTC Mark L. Swinson, PhD, PE 
Unmanned Ground Vehicles/ Systems Joint Project Office 
AMCPM-UG, Bldg 5410 
Redstone Arsenal, AL 35898-8060 
Phone:   (205) 876-3988; FAX 205-842-0947 

Computer Assisted Teleoperated Vehicle 
Abstract not available. 

Mr. David W. Parrish 
Omnitech Robotics, Inc. 
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2640 S. Raritan Circle 
Englewood, CO 80110 
Phone:   (303) 911-1112; FAX 303-922-7775 

Design of a Modular Teleoperated and Autonomous UGV 

Control System 
Abstract not available. 

Captain Ed Kleinschmidt, US Army 
Department of Systems Engineering 
United States Military Academy 
West Point, NY 10996-1779 
Phone:   (914) 938-5664; FAX 914-938-5919 

WGV in the Janus (A) Combat Simulator 
The purpose of this paper is to explain the 

mathematical model of the Tactical Unmanned Ground 
Vehicle (TUGV) in the Janus (A) Combat Simulator. The 
TUGV is a ground based wheeled reconnaissance platform, 
operated from a HMMWV at a range of 10 kilometers and 
with three sensors (optical, thermal and acoustic). The 
research effort presented in this paper incorporated a sound 
sensor capability in the TUGV model. The model was then 
tested in a series of scenarios, both offensive and 
defensive, with one of the Measures of Effectiveness being 
the number of detections. The paper will explain the 
TUGV prototype, explain the TUGV model by explaining 
the necessary modeling assumptions and constraints, and 
report the results of the tests of the TUGV in the scenario 
environment. 

Major Mark Lumb 
Unmanned Ground Vehicles/ Systems Joint Project Office 
AMCPM-UG, Bldg 5410 
Redstone Arsenal, AL 35898-8060 
Phone:   (205) 955-7044; FAX 205-842-0947 

An    Empirically    Based   Assessment   of   UAV/UGV 
Interoperability 
Abstract not available. 

Major Matthew A. Finlon, USMC 
Studies and Analysis Division. 
Marine Corps Combat Development Command 
3093 Upshur Avenue 
Quantico, VA 22134-5130 
Phone:   (703) 640-3235; FAX 703-640-3547 

Joint Acquisition Analysis: Lessons Learned 
The paper focuses on the lessons learned from the 

conduct of the Close Range Unmanned Aerial Vehicle (CR- 
UAV) Cost and Operational Effectiveness Analysis 
(COEA). The CR-UAV COEA has a Marine Corps study 
director, has modeling and simulations support from the 
Army and reports to a Navy Oversight Board, Discussion 
will cover the organizations involved in providing direction 

and input to the analysis plan, conduct of the analysis, 
reporting procedures, and product approval. Particular 
emphasis will be placed on the different procedures used by 
the various services and agencies involved and how these 
differences were overcome. Insights into how future efforts 
should be conducted will be offered. 

Mr. David S. Kang 
The Charles Stark Draper Laboratory 
555 Technology Square, mail stop 27 
Cambridge, MA 02139 
Phone:   (617) 258-2474; FAX 617-258-2121 

Autonomous Lunar/MARS Micro-Rover: "MITy" 
Abstract not available. 

Mr. Claude P. Brancart 
The Charies Stark Draper Laboratory 
c/o PRC 
Maritime Systems Technology Office 
4301 North Fairfax Drive, Suite 700 
ArUngton, VA 22203 
Phone:   (613) 258-3106 (Draper Lab. number) 

Tlie Evolution of the Unmanned Underwater Vehicles 
Abstract not available. 

Mr. Federick Cancilliere 
Naval Underwater Systems Center 
Newport Division, 1176 Howell Street 
Newport, Rl 02841-1708 
Phone:   (401) 841-3519; FAX 401-841-3560 

ne Unmanned Underwater Vehicles 
Multiplier 
Abstract not available. 

A Navy Force 

Mr. Kenneth R. Thurman 
BDM Federal, Inc. 
4001 North Fairfax Drive, Suite 750 
ArUngton, VA 22203 
Phone:   (703) 351-6930; FAX 703-351-6909 

Unmanned    Vehicles 
Feasibility Study 
Abstract not available. 

Information   Analysis   Center 

Mr. Paul Girard 
SAIC, Ocean Systems Division 
3990 Old Town Avenue 
SanDiego.CA 92110 
Phone:   (619) 686-5632; FAX 619-299-7346 

UA V C3I Measures of Effectiveness 
The problem of assessing military systems, and, in 

particular,   C3   systems,   depends   on   our   ability   to 
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understand the relationship of system perfonnance to its 
worth in terms of objectives, and to identify the 
contribution of decision making support to operational 
outcomes. In order to assess C3 systems, we must be able 
to model how likely the decision maker is to recognize the 
situation, how likely that person is to choose particular 
cources of action as a result of that recognition and when 
these events will take place. The problem of assessing 
system effectiveness is in being able to relate the systems' 
performance to the Top-Level Warfare Requirements 
(TLWR). This paper contends that utilities elicited at the 
system level are only consistent with utilities elicited at the 
higher level if they are related by the (possibly subjective) 
model of the causal dependence of the higher level 
outcomes on the low level attributes. This relationship is 
not known to have been derived previously and is believed 
to be a new result. The paper will also address a new 
perspective on utility functions as conditional probabilities 
or fuzzy relations on worth vaiables. 

Ms. Laura Malter 
TRW Military Electronics & Aviation Division 
One Rancho Carmel 
San Diego, CA 92198 
Phone:   (619) 592-3666; FAX 619-592-3879 

UA V Payload Final Analysis and Execution Plan 
Abstract not available. 

Mr. Brian Lail 
Commander, Naval Air Warfare Center 
Weapons Division(NAWC/WD(CL)) 
China Lake,   CA  93555 
Attn:   Mr. B. Lail  (Code 2181) 
Phone:   (619) 939-8727 

UAV SurvivabilUy Analysis 
Abstract not available. 

Mr. Howard J. Benkert 
Booz-Allen & Hamilton, Inc. 
8283 Greensboro Drive 
McLean, VA 22102 
Phone:   (703) 902-5815; FAX 703-902-3374 

UAV    Operations    Concept    Development 
SUPPRESSOR Computer Simulations 
Abstract not available. 

Mr. Michael P. Stromberg 
Booz-Allen & Hamilton, Inc. 
8283 Greensboro Drive 
McLean, VA 22102 
Phone:   (703) 902-4882; FAX 703-902-3374 

Using 

A Functional Performance Assessment as Performed 
wUhina UAV COB A 
Abstract not availble. 

WG 22 - Cost and Operational En'ectiveness 
Analysis 
Chair: Dr. Patricia Sanders, OASD(PA&E) 
Phone: 703-697-3521 

Lt. Col. Steven L. Wingfield 
HQ, Air Combat Command 
ACC/DRAS, 204 Dodd Blvd., Suite 226 
Langley AFB, VA 23665-2777 
Phone:   (804) 764-7066; DSN 574-7066 
FAX (804) 764-3596 

Terry L. Venema, Michael W.  Garrambone, Paul R. 
Hylton,   and William V. Beatovich 
Veda, Incorporated 
5200 Springfield Pike, Suite 200 
Dayton, OH 45431-1255 
Phone:   (513) 476-4770; FAX  (513) 476-3577 

The Airbase Bomber Study 
This examined the comparative merits of employing 

the Joint Direct Attack Munition (JDAM), an accurate 
guided munition, versus the use of the MK-82 and MK-84 
unguided general purpose bombs against an air field target 
set. JDAM is a guidance unit attached to a standard 
ballistic warhead (MK-84/BLU-109) which enables the 
bomb to make midcourse trajectory corrections and 
autonomously guide the weapon to specific geodetic 
coordinates. It was expected that this guidance unit would 
enable a weapon with the ability to be employed under 
restricted ceiling/visibility conditions without sacrificing 
weapon accuracy. The airbase consisted of multiple targets 
of varying hardnesses found, and typically arranged, in 
common scenarios of the Southwest Asia (SWA) theater of 
operations. This study was co-chaired by Air Combat 
Command, Directorate of Conventional Munitions 
Requirements and AlR-526, Naval Warfare Analysis 
Division, where the primary concern of the analysis was to 
determine the comparative effort necessary to "destroy" the 
airbase. It was postulated that the effectiveness of the 
JDAM would be particularly beneficial to bombers because 
they were not originally optimized to be used in the 
conventional role. The study employed the B-2 Bomber as 
the principal delivery platform and incoiporated the 
doctrinal employment of these weapon systems in a fixed 
scenario environment. 

Ms. Carrie Quesnell 
Naval Air Warfare Center 
Weapons Systems Planning Office (Code C28P) 
Attack Weapons Department, NAWC-WPNS 
China Lake, CA 93555-6001 
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Phone:   (619)927-2494 / DSN 469-2494 
FAX:   (619) 939-2985 

Ms. Michelle Kilikauskas 
ASI-Systems International 
825 North Downs, Suite C 
Ridgecrest, CA 93555 
Phone:   (619) 375-1442; FAX (619) 375-0230 

A BoUom-Up Approach to Modeling Mission Effectiveness 
This presentation provides an overview of the 

bottom-up   modeUng   process   used   in   the   mission 
effectiveness analysis for the Navy's portion of the Jomt 
Standoff Weapon (JSOW) Preplanned Product Improvement 
(P3I) Cost and Operational Effectiveness Analysis (COEA). 
The foundation of the approach was a scenario consisting 
of hostile ground based point area defense systems and a 
variety of targets of interest. Given the threat laydown and 
location of friendly assets, a combat experienced aviator 
developed reaUstic strike plans for attacking each target 
with the alternative weapons using the resources typically 
available aboard an aircraft carrier. JMEM methods were 
used to compute lethaUty for air launched weaponry against 
ground targets of interest given the delivery conditions 
caUed out in the strike plans.   Pks for ground defenses 
against the attacking airborne vehicles were generated by 
RADGUNS(AAA) and ESAMS/MECA (SAMS) using the 
specific trajectories generated by BLUEMAX from the 
strike plans.    Detection ranges for SAMs were derived 
from ALARM results.    These one-on-one results were 
integrated in SUPPRESSOR with weapon and aircraft 
characteristics, threat laydown information, and tactics to 
model the complex interactions among the players for each 
strike. Mission level results were then derived from Monte 
Cario runs of SUPPRESSOR.  Rationale for choosing this 
approach as weU as its strengths and weaknesses will be 
discussed, along with lessons learned.     Details of the 
modeUng   approach   and   some  helpftil   tools   will   be 
illustrated by examples. 

Mr. Ronald G. Magee 
TRADOC Analysis Command 
Study and Analysis Center (ATTN: ATRC-SAA) 
Fort Leavenworth, Kansas 66027-5200 
DSN 552-5426 / (913) 684-5426 
FAX:   xxx-3866 
Email:  mageer@tracer.army.mil 

Test and Analysis Integration in the SADARM MS lllA 

COEA 
This presentation will be a case study addressmg 

test and analysis integration work done in the SADARM 
MS IIIA COEA (the first COEA done by TRAC-SAC that 
formally addressed test and analysis integration). The 
presentation will begin by addressing: what was done and 
what was produced (planning, methodology development. 

model runs, documentation, etc.); why it was done 
(directives / guidance) and what the expected benefits were; 
and who did it (users, developers, COEA, and OT 
analysts). Then the extent to which the expected benefits 
were reaUzed will be addressed. The presentation will 
conclude with lessons learned. 

George M. Axiotis 
Naval Sea Systems Command 
Director .Test and Evaluation Office 
Assistant for USW Programs (SEA 9 IT) 
2531 Jefferson Davis Hwy (NC#3) 
Arlington, VA. 22242-5160 
Phone (703)602-8557 (DSN 332) 
FAX    (703)602-0881 (DSN 332) 
E-MaU AXIOTIS_G_M@navsea.navy.mil 

THE COEA CART AND THE ACQUISITION HORSE 
An Evaluation of the COEA Impact on Non-Major 
Program AcquisUion and TEMP TraceabUity 

For those of us fortunate to be involved with 
developing platforms, weapons and combat systems we are 
weU aware of the far reaching thrust of the DOD 5000 
series instructions. But no DODI 5000.2-M requirement 
has garnered more program management attention than has 
the Cost and Operational Effectiveness Analysis, or COEA 
for short. Since its debut in 1990, there has been 
conftision as to why it is required, who is responsible for 
generating it and who really benefits. Its stated purpose 
was to aid the Acquisition Executive (AE) select the most 
cost-effective approach to meeting an operational need. 
Comments from the non-major program trenches indicate 
that the COEA has become a major administrative burden 
on the Program Manager (PM) and of questionable value 

in its current form. 
This paper evaluates two separate, but interrelated 

issues: the first being the utility of the COEA in directing 
six non-major Navy programs beyond MUestone I. The 
second is an assessment of the "traceability" of COEA 
MOE's down to the Test and Evaluation Master Plan 
(TEMP) with emphasis on MOE differences. The survey 
results show that the COEA has Umited impact to directing 
a particular approach for these non-major acquisition 
programs. It also reinforces the notion that not aU COA 
MOE's are suitable for direct incoiporation into the ORD 
and TEMP. It is recommended that OSD reevaluate the 
utility of the COEA as it is currently implemented for 
programs beyond MUestone I and the MOE "traceability" 

doctrine. 

Major Gary SuUings 
Headquarters, US Army Special Operations Command 

ATTN: AOFI-CDA 
Fort Bragg, NC  28307 
Phone:   (910) 432-1041, DSN 239-1041 
FAX:   (910) 432-1661, DSN 239-1661 
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email fdi-cd20@usasoc.soc.mil 

Unique Aspects of Conducting ACAT Uvel 111 and IV 
COEAs 

This briefing provides a prototype method of 
conducting an Acquisition Category (ACAT) level 111 or IV 
Cost and Operational Effectiveness Analysis (COEA). 
Most regulations governing the conduct of COEAs speak 
mainly to ACAT level I or 11 programs with very little 
verbiage devoted towards how to conduct an ACAT level 
III or IV COEA. This presentation includes a description 
of "Level of Effort" used for ACAT III and IV COEAs. 
It provides suggestions on how much time should be 
devoted to conducting a particular COEA and an idea of 
the length of the report. It also provides some basic 
guidelines for the following questions. What type of 
COEA is required for a MS I/II or MS I/III and what 
questions should the analysis answer? Is there a need for 
a fiiU blown COEA vice some lesser form of analysis? 
What constitutes a valid reason for requesting a waiver of 
a COEA? What is the difference in Non-Developmental 
Items (NDI), Developmental Items, Limited Procurement 
Urgent (LPU), Material Change (MC), Preplanned Product 
Improvement (P3I), and O&M Funded programs as they 
relate to the COEA needs. 

Major Matthew A. Finlon, USMC 
Studies and Analysis Division, MCCDC 
3093 Upshur Ave 
Quantico, VA  22134-5130 
Phone:   (703) 640-3235; DSN: 278-3235 
FAX:   (703) 640-3547 

Joint Acquisition Analysis: Lessons Learned 
The paper will focus on the lessons learned from the 

conduct of the Close-Range Unmanned Aerial Vehicle (CR- 
UAV) Cost and Operational Effectiveness Analysis 
(COEA). The CR-UAV COEA has a Marine Corps study 
director, has modeling and simulations support fi-om the 
Army and reports to a Navy Oversight Board. Discussion 
will cover the organizations involved in providing direction 
and input to the analysis plan, conduct of the analysis, 
repotting procedures, and product approval. Particular 
emphasis will be placed on the different procedures used by 
the various services and agencies involved and how these 
differences were overcome. Insights into how future 
efforts should be conducted will be offered and tied in with 
the results fi-om the Joint COEA Working Group 
recommendations. 

Sylvia A. Diaz 
Office of the Assistant Secretary of the Army 

(Research, Development, and Acquisition) 
HQDA OASA(RDA) 
ATTN:  SARD-DO (S. Diaz) 
The Pentagon, Rm 3D468 

Washington, D.C.   20310-0103      " 
Phone:   (703) 614-5920; DSN 224 
FAX:    (703) 693-2385; DSN 223 
E-mail:   diaz@pentagon-hqdadss.army.mil 

An Approach to Performing Joint COEAs 
This presentation discusses issues of general 

concern relative to the conduct of Joint COEAs. These 
issues were identified through the initiation of dialogue 
among those individuals within the separate services who 
are responsible for COEA policy, procedures, and actions. 
A Joint COEA, in the context of this presentation, is one 
for which the JROC has determined that a development 
system is required and that development will be supported 
by two or more services. A Joint COEA process is 
proposed and discussed that addresses the identified issues. 
The proposed process supports the current established DoD 
guidance documents and continues to promote COEA 
product responsibility to the designated Lead Service. The 
process proposed establishes early coordination procedures 
among the participating services in order to resolve 
service differences early in the process and to delineate and 
assign study and analysis responsibilities. 

Lt. Col. Roy Rice, USAF 
OAS/XR 
3550 Aberdeen Ave. 
Kirtland AFB, NM   87117 
Phone:   (505)846-8322; DSN 246-8322 
FAX 246-5558 
E-mail: rice@plk.af.mil 

"3-Ms" MNS - MOEs - Models 
USD(A), DOT&E, and ASD(PA&E) released a 

memorandum on 9 March 1992 that directed the acquisition 
community to ensure linkage among all the acquisition 
documents (MNS, ORD, COEA, TEMP and APE). Since 
the MNS occurs first, it is the cornerstone for defining 
concepts and systems that will meet user needs. The things 
that provide the actual linkage among the documents are 
the measures of effectiveness (MOEs) that we use in the 
analyses and include in the documents to measure how well 
or to what degree we perform the required tasks to fulfill 
the established mission needs fi-om the MNS. These MOEs 
are inputs and outputs of the various models we u se in our 
analyses. These models are as simple as equations on the 
back of envelopes and as complicated as large computer 
simulations. This briefing relates the threee Ms (MNS - 
MOEs - Models) and suggests how this linkage can be 
accomplished. 

Capt David C. Thompson 
Air Force Studies and Analyses Agency 
AFSAA/SASS 
1570 Air Force, Pentagon 
Washington, DC  20330-1570 
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Phone: (703) 695-2821 DSN 225-2821 
Fax: (703) 697-3441 DSN 227-3441 
Email:  thompson @ afsaa.hq.af.mil 

A Methodology for COEA Analyses: MOE Data Reduction 
and Interpretation 

(U) MOE generation and analysis is a critical 
element of the COEA process. Analysis of complex 
weapon systems often requires tradeoffs between many 
confUcting MOEs. Appropriately weighing the merits of 
each of these MOEs across multiple competing alternatives 
is the key to successful analysis. This paper details the 
multivariate methodology developed at the Air Force 
Studies and Analyses Agency to formalize MOE analyses. 
The paper presents a rigorous framework using Factor 
Analysis to identily and eliminate MOE multicollinearity, 
identify predictor MOEs, determine the true dimensionality 
of the COEA decision space and interpret key factors 
which determine the effectiveness of the alternatives. By 
seeking to uncover the complex relationships within the 
MOEs, the methodology serves the dual purpose of data 
reduction and data interpretation. This greatly simplifies 
the task of displaying complicated data to the decision 
maker. This paper uses the recent Milstar Polar Adjunct 
COEA as a case study for proving this methodology by 
significantly reducing the number of MOEs for 
consideration while maintaining a high fidelity of 
represenUtion and reproducibility. The results were 
readily understood and accepted by senior decision makers 
and the analysis shed light by illustrating unseen but 
extremely insightful relationships among key critical 
MOEs. The results of this analysis illustrate the power and 
broad applicability of multivariate analysis . Extensions of 
this form of analysis include IPL generation, POM 
analysis, weapon system effectiveness and test evaluations, 
and model/simulation output data reduction. 

Vincent F. Neradka 
The Johns Hopkins University 
Applied Physics Laboratory 
Johns Hopkins Road 
Laurel, MD 20723-6099 
Phone:   (301) 953-5449; FAX:   (301) 953-6896 

Randel H. Stone 
Department of the Navy 
Program Executive Office for 
Cruise Missiles Project and 
Unmanned Aerial Vehicles Joint Project 
Phone:   (703) 604-1769; FAX:   (704) 604-1730 

Roger H.Caldow 
The Johns Hopkins University 
Applied Physics Laboratory 
Phone:   (301) 953-5039; FAX:   (301)-953-9450 

John A. Knight 
Veda, Incorporated 
Phone:   (703) 845-7166; FAX:   (703) 931-0275 

Measures of Effectiveness: Quantitative Tool for Decision 

Malting 
A method is described by which qualitative 

Judgments are translated into quantitative and traceable 
measures of effectiveness to provide guidance as to which 
of several alternatives best fulfills a need. With the defense 
budget continually shrinking and requirements becoming 
increasingly acute, decisions which result in system cost 
overruns and under performance become increasingly less 
tolerable. More and more, procurements will resemble the 
manner in which we make personal purchases. No longer 
will the process be one of determining the requirements and 
purchasing the system at whatever its cost. In the fiiture, 
the budget will be more strictly set, and we wiU 
compromise cost and performance, purchasing only as 
much of the system as our budget will allow. The method, 
which is a combination of the Analytical Hierarchy Process 
and the use of "utility" curves, is illustrated through an 
example that evaluates many alternatives over several 
performance, interface, and programmatic parameters. The 
specific example illustrated concerns the Supersonic Sea 
Skimming Target program that is in the early stages of the 
Department of Defense acquisition decision and 
implementation phase. 

Ms. Lounell Southard and MAJ Steven Callan 
US Army TRADOC Analysis Center 
Attn: ATRC-WBB 
White Sands Missile Range, New Mexico  88002 
Phone:   (505)678-1461 / DSN 258-1461 
FAX (505)678-5104 

Battlefield Combat Identification  System Near Term 
(BCIS-NT) Cost and Operational Effectiveness Analysis 

(COEA) 
The problem of finendly fire casualties has been 

documented throughout history. However, during 
Operation Desert Shield/Storm the number of fiiendly fire 
casualties (24 percent) far exceeded the average amount in 
previous conflicts. As a result of lessons learned in Desert 
Storm (decreased visibility due to dust/smoke, 
misidentification of targets, etc.) the Army Chief of Staff 
directed that a task force be formed to investigate and 
improve combat identification. A major outcome of this 
task force was to pursue development of a combat 
identification device for ground-to-ground and sir-to-ground 
(rotary wing only) platforms that could be fielded by 1995. 

In support of this BCIS-NT program, a General 
Officer Steering Committee selected a millimeter wave 
question and answer technology to meet requirements for 
the combat identification device based on a technology 
demonstration and analysis performed by the task force. 
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Subsequently, HQDA, DAMO-FD (study sponsor) required 
a cost and operational effectiveness analysis (COEA) be 
conducted to determine if a millimeter wave (MMW) BCIS 
could reduce fratricide without decreasing combat 
effectiveness. Five MMW systems were compared in the 
COEA: three had range resolution around the interrogated 
target while the remaining two relied solely on 
interrogating the entire beam width. Both 45 mil and 22 
mil beam widths were investigated. 

The basic approach to this study was to conduct a 
technology review, followed by an effectiveness analysis, 
a cost analysis, and a training impact analysis. The 
technology review compiled fratricide results from several 
sources, to include both historical accounts of battles and 
"simulated fratricide" occurring at the two Army training 
centers (Fort Irwin, CA and Grafenwohr, GE). Combat 
effectiveness was determined by using a noninteractive 
combat simulation (CASTFOREM) to study the effects of 
the five MMW BCIS on battle outcome. The cost analysis 
compared the costs of fielding different BCIS variants, and 
determined the variations in the costs of fielding one of 
them to one, two, and four divisions, with or without 
inclusion on rotary wing platforms. The training analysis 
consisted of a survey of the affected Army schools to 
determine BCIS impacts on the training subsystem. 

The principal results of the study were as follows: 
any BCIS-NT alternative reduces direct fire fratricide; in 
a high fratricide situation, BCIS can improve Blue combat 
effectiveness; non-ranging BCIS variants provide significant 
protection to the enemy by misidentifying Red vehicles as 
Blue; and, impact on training is minimal. 

Lt Col James K. Lowe 
Defense Resources Management Institute 
DRMI, Code 64Lo 
Monterey, CA  93943 
Phone:   (408) 656-2318; FAX : (DSN) 878-2139 

The    Characteristics   Approach    and   Multiattribute 
Evaluation: An Economic Perspective 

"The test of maximum effectiveness 
for a given budget seems much less likely 

to mislead the unwary..." 
Hitch & McKean [1965] p. 167 

In the absence of profit measures, decisions 
among alternative physical investments are typically 
based upon measures of effectiveness and costs.  The 
development of reliable effectiveness indicators and the 
calculation of accurate life cycle costs dominates the 
literature.   However, this paper addresses the decision 
criterion issue that faces decision makers once 
effectiveness and cost measures are developed.   We 
examine two popular criteria used to compare 
alternatives: 

1) Effectiveness/Cost ratios, and 2) Weighted 
Effectiveness-Cost measures.  The first approach 
is based upon an economic optimization 
formulation, while die second criteria is based 
upon a pure utility formulation.  The two criteria 
are virtually exclusive in that they do not produce 
consistent rankings of alternatives.  The lesson is 
that the selection of an appropriate choice 
criterion depends on proper problem formulation. 

Sheryl A. Payne 
Northrop Corporation NATDC 
8900 E. Washington Blvd., N410/XA 
Pico Rivera, CA  90660-3737 
Phone:   (310) 948-9105; FAX (310) 948-9485 

Assessing Cost and Effectiveness Through Force 
Allocation 

To properly evaluate the effectiveness of a force 
structure composed of dissimilar aircraft, it is necessary 
to assign aircraft to the missions and targets for which 
each type of aircraft/weapon system is the most effective. 
To satisfy this need, the Force Allocation Model (FAM) 
was developed.   It is an expected value model that is 
based upon a prioritizing algorithm; the highest priority 
is that combination of aircraft platform and target 
category that yields the largest target value killed per 
sortie (TVK), which is defined below: 

TVK = (Target Value) x (Expected 
Kills Per Sortie) 

The determination of target value is a subjective 
procedure that can differ significantly due to such factors 
as mission objectives and individual opinion.  Therefore, 
one must be careful in assigning these values, keeping in 
mind the specific scenario and mission objectives, and 
utilizing a consistent method for target value 
determination.    The expected kills per sortie number 
applies to one type of aircraft and weapon against a 
specific target category.   Measures of effectiveness 
obtainable from FAM include target value killed per 
sortie, cost per sortie, total wartime cost, and conflict 
duration. 

In the model, aircraft are allocated according to 
the prioritized list of aircraft/target combinations until 
there are no sorties for that aircraft type available for the 
day, or all targets of that particular target type have been 
destroyed.   At this point, the number of targets killed, 
the target value killed, and the sorties flown are tabulated 
and then the next aircraft/target combination on the list is 
examined.     In addition, the cost associated with each 
allocation is calculated which includes weapon cost and 
sortie cost.  The program terminates when there are no 
enemy targets of any target category remaining; the time 
when this occurs marks the end of the campaign. 
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This model can be used in a number of ways for 
cost and effectiveness analyses.   Initially, it was 
developed to determine the contribution of individual 
aircraft to the total force by analyzing their cost as a 
percentage of wartime cost and their target value killed 
relative to other aircraft platforms.   However, subsequent 
projects have involved the effect on top level measures 
(such as wartime cost and conflict duration) by limiting 
the available inventory of certain weapons, initiating a 
surprise attack on the enemy, and evaluating guided 
weapons against specific targets.   In addition, FAM is 
currently an unclassified model which makes it 
particularly useful for marketing purposes. 

The paper will further illustrate the uses of FAM 
by providing sample analyses and will describe additional 
enhancements that will be implemented this year. 

William J. Chevalier 
Operations Research Analyst 
Simulation and Modeling Branch 
US Army NRDEC 
Natick, MA  01760 
DSN 256-5359; FAX 256-4154 

Optimized Cost Benefit Impacts of Ballistic Casualty 
Reduction Equipment Design Criteria 

This paper discusses an evaluative methodology 
for generating optimal ballistic casualty reduction design 
criteria to enhance the design of body armor.   It allows 
one to generate a multi-dimensional matrix of casualty 
reduction data to run a search optima through.   These 
results will provide a basis for maximizing casualty 
reduction to weight and casualty reduction to life cycle 
cost ratios over a range of body armor designated range 
of weights.   Multi-criteria techniques using pairwise 
factor comparisons for relative weighting of factors are 
used to evaluate optimal design configurations. 
Sensitivity analysis is then used to emphasize the effects 
of the more heavily weighted factors. 

Mike Kelley 
Combined Arms Training Strategies Division 
16th Cavalry Regiment 
ATTN: ATSB-SBZ-B 
Fort Knox KY 40121-5200. 
DSN 464-2505; FAX: (502) 624-5860 

force us to reconsider how we train the total force. 
Training at the joint level with the integration of coalition 
forces heretofore executable only on a limited scale may 
be unexecutable in the future except in simulation. 

Given Contingency Missions,  the future CATS 
focuses on the integration of CBT/CS/CSS, 
Heavy/Light/SOF, Air Force/Navy/USMC and Allies. 
The simulation plan allows leaders and staffs to identify 
Courses-of-Action in response to the contingency, 
develop the METL and train it in the time available, 
design the correct force structure, train the courses of 
action,  and evaluate units prior to deployment. 
Therefore, simulation, in the future, not only trains in 
the traditional sense, it necessarily becomes a combat 
rehearsal system. 

In the future and even now, time and space are 
the critical limitations on training.   In the fourth 
dimension time and space are overcome - simulation 
provides additional time to the unit by saving the time 
required to prepare and move to the field.   Further,   in 
simulation STXs can be rerun and modified until the unit 
attains proficiency.    This saves the time required to 
move the unit back to the start point and the brass on the 
ground and the ground torn up by acceleration or neutral 
steer does not give away the point along the course 
where actions occur.   The maturation and miniaturization 
of our simulation will allow the force to embed the 
current TADSS capability in the weapons system.   This 
will allow units to train in peace time using the same 
training devices as they train in war.   When 
reconstituting crews and units,   the devices the NCOs 
and officers used to train their units in peace time will be 
with the unit in time of war available for training and 
rehearsals. 

Anne Vopateck 
DNA/SPWE 
Defense Nuclear Agency 
6801 Telegraph Road 
Alexandria, VA 22310-3398 

Bill Riley and Doug James 
Logicon RDA 
105 E. Vermijo, Suite 450 
Colorado Springs, CO 80903 
Phone:   (719) 635-2571; FAX (719) 632-1876 

Combined Anns Training Strategies (CATS) as a Tool for 
Analysis 

Department of Defense (DoD) needs to train and 
synchronize the total force to maximize the synergism of 
the total force's capability.   However, DoD will be 
unable to train in the future as it has in the past. 
Environmental concerns, reduced budgets, higher 
training costs, more complex weapons systems requiring 
increased land and range requirements for training, will 

The Virtual Interactive Target (VIT): Applications to 
Cost and Effectiveness Analysis 

Distributed Interactive Simulation (DIS) is being 
touted as "the way DoD will prepare to fight for the next 
30 years." (Dr. John J. Hamre, Senate Armed Services 
Committee Staff, 22 March 1993).   DIS brings together, 
in a real-time virtual  battlespace, every conceivable type 
of participant:   simulators of widely varying vintage and 
levels of fidelity; actual aircraft, ships, vehicles, and 
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field equipment; and actual or simulated command and 
control centers.   Proposed uses of DIS include training, 
testing, mission rehearsal, and system acquisition. 

In December of 1993, Defense Nuclear Agency 
(DNA), in conjunction with the National Test Facility 
(NTF), demonstrated a prototype of a Virtual Interactive 
Target (VIT) which models realistic conventional 
weapons effects and target responses using the DIS 
paradigm.   Impressive visualization of these effects is 
provided on a Silicon Graphics Onyx Workstation.  The 
visualization is of such high quality that it could be used 
in war-gaming battle damage assessment.   Other 
proposed uses of the VIT include examining operational 
effectiveness of conventional and unconventional 
weapons used to attack aircraft shelters and hardened 
underground targets.  This paper proposes an iterative 
process to use the VIT in COEAs for such weapons 
systems. 

The proposed iterative process is illustrated wiUi a 
hypothetical case study, as DIS, the VIT, and weapons 
under consideration are not mature enough to have 
actually been used in experiments or simulations. 
Questions concerning whether DIS and the VIT are 
actually ready to be used as described in the hypothetical 
case are addressed.   What are the advantages and 
disadvantages of using DIS?   How reliable would the 
results, measures of effectiveness, and COEAs be? 
These and other issues are examined in the paper. 

Mr. Ronald G. Magee 
TRADOC Analysis Command 
Study and Analysis Center (ATTN: ATRC-SAA) 
Fort Leavenworth, Kansas 66027-5200 
Phone:   (913) 684-5426; DSN 552 
FAX:   xxx-3866 
Email:   mageer@tracer.army.mil 

Command and Control Vehicle (C2V) Requirements 
Analysis (Movement and Emplacement Characteristics) 

A major deficiency noted from Operation Desert 
Storm was the inability of the current M577A2 command 
post to "keep pace" with the tempo of the battle.  While 
this indicates the inadequacy of the current C41 system to 
apply the efficiencies of enhanced technology and 
automation, it also reflects upon the mobility capability 
of the current command posts.   In fact, at the onset of 
the requirement analysis, the principle issue for the C2V 
was considered to be mobility. 

This paper examines the techniques used to 
determine the threshold and objective values of the 
mobility parameter and the respective performance for 
each of five C2V alternatives.   As a result of the 
analysis, mobility was further refined to be comprised of 
two attributes:   the ability to move; and the ability to 
physically emplace/displace the CP.  The methodology 
linked a TRADOC standard scenario with gaming output 

of a combat simulation model and the results of a 
mobility assessment of the C2V alternatives conducted by 
the Waterways Experimentation Station,  Vicksburg, MS. 
A simple algorithm of tactical decision rules was flien 
used in a map exercise (MAPEX) to integrate the model 
runs and the mobility analysis within the context of the 
scenario to explore the threshold and objective values 
associated with the movement and emplacement 
characteristics. 

Katheryn A. Cooper 
Pentagon, Room ME670 
Defense Information Systems Agency 
7010 Defense Pentagon 
Washington, DC 20301-7010 
Phone:   (703) 695-0881; DSN 225 
FAX:   (703) 693-5707 
E-mail: cooperk@cc.ims.disa.niil 

Sensitivity Analysis of Key Performance Parameters for 
the USMC Medium Lift Alternative 

The acquisition of a Medium Lift Alternative is a 
serious issue for amphibious operations.  The MLR will 
fill a critical role left by the aging CH-46E and CH-53D. 
Throughout the COEA analysis, questions have arisen as 
to the need for certain requirements and the cost of 
achieving them.  Specifically, high speed and high load 
capability were seen as primary requirements for the 
MLA.   However, the need for these requirements has not 
been adequately demonstrated and the considerable cost 
of achieving them seen to be prohibitive.  While the 
MLA program progressed through the COEA, OSD 
PA&E Land Forces division undertook a study to assess 
the MLA requirements and determine what the impact of 
these requirements is on the operational capability of the 
aircraft. The new national strategy could effectively 
increase the role of the medium lift helicopter in 
amphibious lift and special operations. The diversity of 
the role that the MLA plays impacts the modernization 
requirements in many ways.  The specific requirements 
at issue are the speed, load and range capability.  An 
additional issue is how the mix of heavy and medium lift 
aircraft affects the mission.  The study investigates these 
requirements with respect to the diverse role set out for 
the MLA and assesses what the impact of the 
requirements is on the overall amphibious mission. 

WG 23 - Weapon System Acquisition 
Chair: James C. Kolding, Teledyne Brown 
Engineering 
Phone: 205-726-2893 

Lt Col Dennis Lester 
Det4, USAF Air Warfare Center (ACC) 
Kirtland AFB, New Mexico  87117-5617 
Phone:   (505) 846-1472;   FAX:   (505) 246-1486 
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Theater Air Command and Control Simulation Facility 
(TACCSF) 

The Theater Air Command and Control 
Simulation Facility (TACCSF), located at Kirtland AFB, 
New Mexico, is the world's largest operator-in-the-loop 
air defense simulation facility.   The facility was 
developed by the Office of the Secretary of Defense, Air 
Force, and Army over a 13-year period, at a total cost in 
excess of $200 million, to address specific air defense 
and command an control issues. 

The facility is a national asset operated by the Air 
Force, with Army participation, and is a resource 
available for use by any US or Allied agency.   Typical 
applications which the facility supports include, but are 
not limited to: 
• Development and refinement of new system 

requirements, concepts, tactics, plans, and 
procedures 

• Systems integration/interoperability 
• Planning, scoping, and rehearsing live operations • 
• Extending the results of live operations into larger 

scenarios 
Air Combat Command (ACC) has designated the 

TACCSF as the primary operator-in-the-loop simulation 
facility for theater missile defense (TMD) studies.  The 
Air Force conducted a TMD test at the TACCSF in 
February 1993 to analyze 
timelines and accuracy of information flow and launch 
point determination for attack operations.   More complex 
live-simulated mixed activities are scheduled for FY94. 
The TACCSF is currently linked to the National Test 
Facility (NTF) and the Advanced Research Projects 
Agency (ARPA) WARBREAKER Simulation Facility. 
Distributed Interactive Simulation (DIS) protocols are 
used to exchange information between the simulations. 
The TACCSF will soon be linked to other joint 
simulations to create the necessary architecture to 
conduct studies, rehearse Lve demonstrations and 
exercises, and train crews in this critical mission area. 

Bill Riley, Ph.D. 
Logicon RDA 
105 E. Vermijo, Suite 450 
6801 Telegraph Road 
Colorado Springs, CO 80903 
(briley@logicon.com) 

77ie Virtual Interactive Target (VIT): Applications to 
Weapon System Acquisition 
Abstract not available. 

Major Matthew A. Finlon, USMC 
MCCDC 
3093 Upshur Avenue 
Quantico, VA  22134 
(703) 640-3235; DSN: 505-6785 

FAX:   (703) 640-3547 

Joint System Acquisition Analysis: Lessons Learned 
The paper will focus on the results of the Joint 

Cost and Operational Effectiveness (COEA) Working 
Group.   Emphasis will be given to the different methods 
used by the Services to conduct COEAs and how those 
differences can be reconciled within a joint COEA. 
Responsibilities, taskings, and command relationships for 
joint COEAs will be covered.  The paper will discuss 
procedures for initiating the COEA, approving study 
plans, and routing and approval of products. 
Additionally, lessons learned from the conduct of the 
Close-Range Unmanned Aerial Vehicle (CR-UAV) 
COEA will be presented.  The CR-UAV COEA has a 
Marine Corps study director, modeling and simulations 
support from the Army, and reports to a Navy Oversight 

Board. 

Len Freeman 
OPNAV (N810B) 
Washington, D.C.   20350 
Phone:   (703) 697-4737 

Navy Joint Acquisition Initiative 
In September 1992, the CNO Executive Steering 

Committee (ESC) undertook an initiative to examine the 
status of Navy Jointness and Interoperability with the 
other services.   They established a Process Action Team 
(PAT) to develop a strategic vision for the Navy in Joint 
Acquisition.   Ultimately reporting to the CNO, the PAT 
was comprised of not only OPNAV personnel, but also 
representatives fi-om the Office of the Secretary of the 
Navy, the Marine Corps, Navy Systems Commands, the 
Army, and the Air Force.   This paper discusses the 
results of the PAT.   A plan was developed to 
institutionalize and leverage Joint Acquisition within the 
Navy and thereby obtain maximum warfighting capability 
at minimum cost.   A force field analysis was utilized to 
illustrate the major contributors a well as the chief 
impediments to Joint Acquisition.  When implemented, 
the approach will improve interoperability of systems for 
increased warfighting capability, reduce acquisition cost 
through shared RDT&E and production, and allow 
greater operating and support efficiencies. 

Jim Kolding 
Teledyne Brown Engineering 
Huntsville, AL  35807-7007 
(205) 726-2893;   FAX: (502) 624-5860 

ELAN*: A Quick Reaction Force-on-Force Joint Tool 
The current world political situation has shifted 

the focus from global to theater defense.   This 
redirection, combined with limited funding and time, has 
heightened the need for quick-reaction force-on-force 
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combat modeUng to support inter/intra service tradeoff 
analyses needed for weapon systems acquisition.  The 
need for good joint combat force-on-force tools has never 
been greater.   ELAN* is a medium-resolution division 
level and below Joint Combat model which can be used 
to analyze all major land, sea and air systems with 
regard to weapon systems effectiveness, tacUcal 
techniques and procedures, and operational or 
organizational concepts.  Its battle box has been 
expanded from a 20KM x 20KM area to a lOOKM x 
lOOKM box to allow for operational force effectiveness 
views of a theater or corps level fight for the ground and 

air elements. 
DOD's emphasis on joint system acquisition 

programs requires the conduct of weapons tradeoffs, not 
just within the Army, but across all the armed services 
and the functional areas such as air defense, armored 
system and fire support systems.  The need for a joint 
operational effective combat model exists; ELAN* 
(STAR #209# Sea Terrain AiR) satisfies this need. 
ELAN* currently models air-to-air, air-to-ground, 
ground-to-air, amphibious, naval, and ground maneuver 
operations.   DMA terrain data and AMSAA BRL 
weapons data are used to model terrain and weapon 
systems.  Within weeks, a scenario can be created to 
represent any level of threat or evaluate the capabilities 
of a proposed weapon system tactic, force structure or 
operational plan.  The presentation will address the 
changing analysis needs for weapon systems acquisition 
and how ELAN* can support these needs. 

Lieutenant Colonel Steven L. Wingfield 
HQ, Air Combat Command 
ACC/DRAS, 204 Dodd Blvd., suite 226 
Ungley Air Force Base, VA 23665-2777 

Terry L. Venema, Michael W. Garrambone, Paul R. 
Hylton and William V. Beatovich 
Veda, Incorporated 
5200 Springfield Pike, Suite 200 
Dayton, OH 45431-1255 
(513) 476-3516; FAX:  (513) 476-3577 

The Air Base Bomber Study 
Abstract not available. 

Bard Mansager 
Naval Postgraduate School 
Monterey, CA  93943 
(408)656-2695;   FAX:   (408)656-2355 

Supporting AcquisUion Decisions Through Effective 

Experimental Design 
Weapon Acquisition is a very expensive process, 

especiaUy in today's cost reduction environment. 
Techniques must be used to conduct operational testing 

using a minimum of resources while not sacnficing the 
adequacy and credibiUty of the test.  A coordinated use 
of a combat simulation and a design of experiment 
procedure, the Taguchi method, show promise as an 

acquisition strategy. 
This research focused on the Javelin medium 

antitank system which just completed operational testing 
in the faU of 1993 and was intended to give the Project 
Manager's office information regarding the probable 
outcome of critical design characteristics prior to the test. 
Using the Taguchi method, many different design 
parameters were analyzed at several different levels of 
performance.   The method reduced the number of trials 
required to obUin a desired level of statistical 
significance whUe still obtaining the necessary data for 
each parameter.  Once the required number of tnals were 
identified, the Janus combat model simulated the 

operational test trials. 
Results suggest what weapon parameters are more 

critical to the specific measures of effectiveness of 
survivabiUty, lethaUty, and engagement range. 
In a broader view, this tandem use of an expenmental 

design technique and a 
combat simulation can provide acquisition managers 
insights on critical system parameters prior to actual 

testing. 

Frank C. Betts and Dr. Kirk Sturtz 
Veda, Incorporated 
5200 Springfield Pike, Suite 200 
Dayton, OH 45431-1255 
(513) 476-3521;  FAX: 513-476-3577 

Moving Target Analysis 
Abstract not available. 

LTC Andrew G. Loerch 
US Army Concepts Analysis Agency 
Bethesda, MD  20814 
Phone:   (301)295-1546 

Value Added Analysis for Army Equipment 

Modernization ....   ,   • 
This paper describes the Value Added Analysis 

methodology which was used as part of the US Army's 
Planning, Programming, Budgeting and Execution 
System to assist the Army leadership in evaluating and 
prioritizing competing weapon system alternatives during 
the process of building the Army budget.  The Value 
Added Analysis concept uses a family of models to 
measure an alternative system's contribution to the 
program using a hierarchical assessment framework.   A 
mathematical optimization model is then used »«> 
simultaneously determine an alternative's cost-benefit and 
to identify an optimal mix of weapon systems for 
inclusion in the Army budget. 
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C.R Crawford and D. Affleck 
Edgewood Research, Development and Engineering 
Center 
Aberdeen Proving Ground, MD  21010-5423 
Phone:   (410) 671-3640 

A Proposed Approach to Value Added Studies 
Abstract not available. 

Dr. Jim Metzger 
Office of Director, Program Analysis and Evaluation 
Office of Secretary of Defense 
Washington, D.C.   20301-1800 
Phone:   (703) 697-7768 

Better is Not Good Enough 
Cost and Operational Effectiveness Analyses 

(COEAs) are performed in support of the Department of 
Defense (DoD) Acquisition Management Process.   They 
assist DoD decision makers in determining whether a. 
proposed new system should proceed fi-om one 
acquisition phase to the next.   Typically, COEAs show 
the benefits of a proposed new system over the existing 
system and produce improved versions of that system. 
On the other hand, little useful analysis reaches the 
Office of the Secretary of Defense to support the other 
two major DoD decision support processes. 
Requirements Generation, and Planning, Programming, 
and Budgeting.   In particular, oftentimes during a 
Program Objective Memorandum review or budget 
review, the development or acquisition of a particular 
system is stretched or canceled for strictly fiscal reasons. 
There is no analytical assessment regarding the impact of 
the changes on the utility of that system and no analytical 
justification for that system taking the reduction rather 
than other systems.   This paper discusses the need for 
more and broader analysis to support the three major 
DoD decision support processes. 

M. Scott Cox 
TRADOC Analysis Command 
Attn:   ATRC-FM 
Fort Leavenworth, KS 66027 
Phone:   (913) 684-5230 

The Value of Air Defense Protection to the Force-on- 
Force Battle — Distributed Approach 
Abstract not available. 

Ms. Lounell Southard and Maj Steve Callan 
US Army TRADOC Analysis Center-WSMR 
White Sands Missile Range, NM 88002-5502 
Phone:   (505) 678-1461 

Combat Indentification-Joint Acquisition Analysis 

The joint combat identification program eclipses 
two major efforts under the auspices of the OSD directed 
study: the Navy Combat Aircraft Identification (CAI) 
COEA which addresses air-to-air and ground-to-air 
combat ID and the battlefield combat identification 
system (BCIS) which addresses ground-to-ground and 
air-to-ground combat ID. 

As a result of fi-atricide occurring in Desert 
Storm, the Army initiated an accelerated program caU 
the BCIS Near-term solution that would field a combat 
ID device by 1995.   Results form the BCIS-NT COEA 
confirmed the selection of MMW Q&A device with 
range resolution around the target.  Lessons learned from 
conducting this COEA include:  how to develop a 
scenario that has plausible instances of fratricide, how to 
determine a realistic fratricide level but still have the 
ability to analytically assess ID device differences, how 
to set rules for preventing "unbelievable fratricide" 
without limiting the use of the scenario, ensuring that the 
ID device technology and weapon system acquisition 
system are compatible, determining what factors should 
be considered when modeling combat ID devices and 
what human factors should be considered when modeling 
combat identification. 

The last subject of the presentation will be a 
synopsis of the lessons 
learned by the Army in coordinating combat ID efforts 
with the Navy and the coalition forces. 

WG 24 - Soft Factors in Military Modeling 
and Analysis 
Chair: Dr. K. Ronald Laughery, Micro 
Analysis and Design 
Phone: 303-442-6947 

Captain Thomas M. Cioppa 
TRADOC Analysis Command 
ATTN:   ATRC-SAS 
Fort Leavenworth, Kansas  66027 
Phone:   (913)684-7390/5419; DSN: 
FAX:   (913)684-2129 
email:   cioppat@tracer.army.mil 

552-7390/5419 

Mission Essential Task List (METL) Assessment Using 
A Linguistic Application of Fuzzy Set Theory 

The U.S. Army uses trained, requires practice, 
and untrained to rate the extent to which a unit is 
proficient in combat tasks.   The rating of untrained is 
rarely used because it connotes failure.   Hence, 
proficiency is normally evaluated using the two 
remaining terms.   Since quantitatively assessing training 
is methodologically difficult and would probably produce 
measures of questionable validity and precision, a 
qualitative approach is preferred by the user community. 
Their current approach is inadequate because it neither 
offers flexibility nor precision.   This thesis proposed a 
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new rating method based on a linguistic application of 
ftizzy set theory.  A new rating language on which to 
evaluate the specific doctrinal components of mission 
readiness was produced.   A computer program which 
demonstrated that the doctrinal components could be 
systematically integrated to produce a quantitatively 
determined, yet linguistically expressed overall rating 
was written and tested.   Recommendations for further 
research were made. 

Dr. Gene E. McClellan 
Pacific-Sierra Research Corporation, 
UOlWilson Blvd., STE 1100, ArUngton, VA 22209; 
Phone:   (703)516-6204; FAX:   (703)524-2420 
e-mail - genemc@sed.psrw.com. 

The Effect of M0PP4 on Crew Performance for the   . 
M198 Howitzer 
Abstract not available. 

Eugene P. Visco 
(Other authors:   Roland C. Goodman, John J. Harding 
and Hugh C. Richardson, all of the United Kingdom) 
U.S. Army  MISMA 
Crystal Square 2, Suite 808 
1725 Jefferson Davis Highway 
Arlington, VA  22202 
Phone:   (703) 607-3420; FAX:   (703)607-3381 

The Etiology of Fratricide Events 
Political guidance to the military departments in 

both the UK and the US, and elsewhere as well, stresses 
the always desirable objective of keeping one's own 
casualties to the barest possible minimum, consistent with 
other military objectives.   As hitherto rare military 
operations associated with peacemaking, peacekeeping, 
and other humanitarian actions become more likely, 
concern for one's own casualty levels increases.  The 
Gulf War demonstrates that casualties inflicted by one's 
own weapons become a subject of great interest when 
casualties inflicted by the enemy are reduced. 

The subject of fratricide (also known as 
amicicide or friendly fire) is now one of high interest. 
Fratricide, by any name, is defined as casualties from 
weapons of one's own or allied forces, when the firing 
elements assumed they were engaging enemy.  The 
definition excludes accidents occurring when enemy 
engagement was not contemplated.   Study of the subject 
has been sparse and data are not easily obtained.  The 
incidence is subject to consid4rable debate, partially 
because sound analysis has not yet been done. 
Regardless of the levels, however, fratricide has been 
with armies since armies were created.  Technology steps 
are being taken to reduce the incidence of fratricide.   It 
is unlikely that fratricide will be eliminated by the use of 

technological devices, some causal factors may be 
immune to technological "fixes." 

A cooperative UK/US study is underway to 
determine the circumstances surrounding firatricidal 
events.   Data are drawn fi-om the Viet Nam, Gulf, 
Korean, and Falkland Islands Wars and actions.  Data 
are also being sought from other sources such as the 
Grenada, Panama and Northern Ireland operations. 

A preliminary typology is taken fi'om Shrader, 
1982 and consists of: ground-to-ground (direct fire), 
ground-to-ground (indirect fire), and air-to-ground.   A 
fiirther characterization of the data is drawn from 
Shrader, 1992 and consists of factors contributing to the 
event:  terrain and climate, visibility, types of 
operations, size and pace of operations, technology, 
degree of attention, stress of combat, level of training, 
discipline and fire control, and coordination.   (The latter 
five factors are judged by Shrader to be direct causes of 
fratricide.) 

Data are primarily individual sets of casualty 
information consisting of descriptions of the 
circumstances surrounding die casualty such as tactical 
situation, terrain, force element, weapons and units 
involved, weather conditions, time of day, time of year, 
immediate events leading to the casualty, weapon causing 
the wound(s), nature of the wound(s), behavior of the 
soldier following the wounding (self-and witness- 
reported), and post-wounding data (treatment, 
evacuation, surgery, recovery, return to duty, or 
autopsy).   Status of the work in progress and preliminary 
observations will be reported.   Comments on approach 
and data sources will be appreciated. 

Jamie K. Pugh 
Naval Command, Control and Ocean Surveillance Center 
RDT&E DivisionCode 784 
49490 Lassing Road, Room 432 
San Diego, CA 92152-6167 
Phone:   619-553-1632, or 619-553-1217 
EMAIL: PUGH@MARLIN.NOSC.NAVY.MIL 

Monitoring Medical Signs in the Field 
Abstract not available. 

Mike Kelley 
Combined Arms Training Strategies Division 
16th Cavalry Regiment 
ATTN: ATSB-SBZ-B 
Fort Knox KY 40121-5200 
DSN 464-2505; FAX l-(502) 624-5860. 

Mounted Warfighting Training and Leader Development 
in Simulation 

Department of Defense (DoD) needs to train 
and synchronize the total force to maximize the 
synergism of the total force's capability.   However, DoD 
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wUl be unable to train in the future as it has in the past. 
Environmental concerns, reduced budgets, higher 
training costs, more complex weapons systems requiriiig 
increased land and range requirements for training, will 
force us to reconsider how we train the total force. 
Training at the joint level with the integration of coalition 
forces heretofore executable only on a Umited scale may 
be unexecutable in the future except in simulation. 

Given Contingency Missions,   the future CATS 
focuses on the integration of CBT/CS/CSS, 
Heavy/Light/SOF, Air Force/Navy/USMC and Allies. 
The simulation plan aUows leaders and staffs to identify 
Courses-of-Action in response to the contingency, 
develop the METL and train it in the time available, 
design the correct force structure, train the courses of 
action,  and evaluate units prior to deployment. 
Therefore, simulation, in the future, not only trains in 
the traditional sense, it necessarily becomes a combat 

rehearsal system. 
In the future and even now, time and space are 

the critical limitations on training.   In the fourth 
dimension time and space are overcome - simulation 
provides additional time to the unit by saving the time 
required to prepare and move to the field.   Further,   in 
simulation STXs can be rerun and modified until the unit 
attains proficiency.    This saves the time required to 
move the unit back to the start point and the brass on the 
ground and the ground torn up by acceleration or neutral 
steer does not give away the point along the course 
where actions occur.  The maturation and miniaturization 
of our simulation will aUow the force to embed the 
current TADSS capability in the weapons system.  This 
will allow units to train in peace time using the same 
training devices as they train in war.  When 
reconstituting crews and units,  the devices the NCOs 
and officers used to train their units in peace time will be 
with the unit in time of war available for training and 

rehearsals. 

Nils D. LaVine 
Micro Analysis and Design, Inc. 
4900 Pearl East Circle, Suite 20IE 
Boulder, CO  80301 
Phone:   (303)442-6947; FAX:   (303)442-8274 
e-mail nlavine@madboulder.com 

George Anno, Pacifc Sierra Corporation 
Tom Roth, Applied Science Associates 
Robert Kehlet, Defense Nuclear Agency 
Ron Laughery, Micro Analysis and Design, Inc. 

The Task-Taxon-Task Performance Degradation 
Methodology:  Preliminary Validation Effort 
Abstract not available. 

LTC Rodger Pudwill 

US Army Concepts Analysis Agency 
CSCA-RSV 
8120 Woodmont Avenue 
BethesdaMD  20814-2797 
Phone:   (301) 295-1546; FAX:  (301)295-1662 

Reserve Component Training Installation Facttity Yearly 
Requirements Study (RCTIFYRS) 

The Reserve Component Training Installation 
FaciUty Yearly Requirements Study (RCTIFYRS) was 
charged with the tasks of developing and demonstrating a 
set of practical and comprehensible tools of sufficient 
fidelity to evaluate the economic implications of the 
expansion of currenUy or potentiaUy avaUable training 
facilities or the closure of facilities oriented toward 
support the Army National Guard and Army Reserve 
peacetime training missions.  The heart of the 
methodology uses a multi-criteria bin packing heuristic to 
match unit training requirements witht heresources ^ 
available at potential training locations.  The model's 
quick response time allows the generation of multiple 
cases, in order to test robustness, and provides for timely 
responses to questions generated by the Army Staff on 
training site issues.  Supplementing the primary 
methodology is an assortment of geographicaUy based 
analysis tools used to determine the availability  of 
training resources to units of the Reserve Component. 
This analysis was sponsored by the Assistant Deputy 
Chief of Staff for Operations and Plans. 

J. Thomas Roth, Ph.D., CPE 
604 Fourth  Street 
Butler, PA   16001-4504 
Phone:   (412)283-0728;   FAX (412) 283-6208 

Validation of Subject-Matter Expert (SME) Estimates of 
Task Performance Decrements When Wearing the 
MOPP 4 Chemical Protective Ensemble 
Abstract not available. 

Alan D. Zimm 
The Johns Hopkins University AppUed Physics 

Laboratoy 
Johns Hopkins Road 
Laurel MD 20723-6099 
Phone:   (301) 953-5462 

Toward the Deterrence of Aggression: Modeling, 
Strategies, and Froce Characteristics 

The concepts underpinning the deterrence of 
aggression have changed considerably since the 
dissolution of the Soviet Union.   Supporting the Strategic 
Deterrence Joint Mission Area  Assessment chaired by 
the Chief of Naval Operations Strategic Submarine 
Branch (N871), The John Hopkins University/AppUed 
Physics Laboratory performed basic theoretical 
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development and analytical work expanding the 
framework of deterrence from "nuclear only" to a 
broader context.   In two Warfare Analysis Laboratory 
Seminar Exercises (WALEX) the ideas were further 
explored and refined by representatives from a wide 
range of organizations, including members of the Chief 
of Naval Operations staff, the intelligence community. 
Navy and Marine Corps operational staffs and Joint 
staffs, and academic and analytical groups.    From this 
work emerged a significantly different perspective on the 
use of conventional forces to deter a wide spectrum of 
aggression, from terrorist acts through major regional 
confUcts.  This article presents some of the results of this 

work, including: 

* A new analytical model of an aggressor's 

decision process; 
* A revised definition of deterrence; 
* Four strategies for pursuing deterrence 

objectives; 
* A suggested process for selecting the 

appropriate deterrence strategy; 
* Implications of deterrence "failures"; and 
* Some commentary on the deterrence utility 

of forward deployed forces. 

WG 25 - Social Science Methods 
Chair: M^ G. Mark Waltensperger, 
AL/CFHP 
Phone: 513-255-8763 

Mr. Gilbert G. Kuperman 
AL/CFHI 
2255 H St. 
Wright-Patterson AFB  OH  45433-7022 
Phone:   (513) 255-3727; DSN 785 
gkuperman@falcon.aamrl.wpafb.af.mil 

Mr. Frank J. Rath, Aeronautical Systems Center 
Wright-Patterson Air Force Base, Ohio 

Modeling and Simulation inSupport of neater MissUe 
Defense Attack Operations 
Abstract not available. 

Capt Sandra A. Moscovic, Ph.D. 
HQUSAF/DFBL 
2354 Fairchild Dr. Suite 6L47 
Colorado Springs, CO  80840 
Phone:    (719) 472-3860; DSN 259 

Development of a Time Methodology for Micro Saint 

Modeling 
of Visual Displays and Control Consoles 
Abstract not available. 

A Human 

Major G. Mark Waltensperger 
AL/CFHP 
2255 H St. 
Wright-Patterson AFB  OH 45433-7022 
Phone:   (513) 255-8763; DSN 785 
mwalt® falcon .aamrl .wpafb .af. mil 

Minuteman III Mate/Demate Operations: 
Reliability Analysis 
Abstract not available. 

Cpt Thomas Cioppa 
Director, TRAC 
Attn:   ATRC-SAS 
Ft. Leavenworth  KS 66027-5200 
Phone:   (913) 684-7388 

Mission Essential Task List (METL) Assessment Using 
a Linguistic Application of Fuzzy Set Theory 

The US Army uses "trained",   "requires 
practice" and "untrained" to rate the extent to which a 
unit is proficient in combat tasks.  The rating of 
untrained is rarely used because it connotes failure. 
Hence, proficiency is normaUy evaluated using the two 
remaining rating terms.   Since quantitatively assessing 
training is methodologically difficult and would probably 
produce measures of questionable validity and precision, 
a qualitative approach is preferred by the user 
community.  Their current approach is inadequate 
because it neither offers flexibility nor precision.  This 
paper proposes a new rating method based on a linguistic 
appUcation of fuzzy set theory.   A new rating language 
on which to evaluate the specific doctrinal components 
of mission readiness was produced.  A computer 
program which demonstrated that the doctrinal 
components could be systematically integrated to produce 
a quantitatively determined, yet UnguisticaUy expressed, 
overaU rating was written and tested.   Recommendations 
for further research are made. 

ILt Stephanie Lind 
AL/CFHl 
2255 H St. 
Wright-Patterson AFB  OH  45433-7022 
Phone:   (513) 255-8913; DSN 785 
slind@falcon.aamrl.wpafb.af.mil 

A Cognitive Engineering Methodology for Interface 

Design 
Abstract not available. 

Capt David C. Thompson 
Air Force Studies and Analysis Agency 
1570 Air Force, Pentagon 
Washington, D.C.  20330-1570 
Phone:   (703) 695-2821 
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A Methodology for COEA Analysis: MOE Data 
Reduction and Interpretation 
Abstract not available. 

Dr. Jock O. Grynovicki 
Army Research Laboratory 
Human Research and Engineering Directorate 
Phone:   (410) 278-9089 

Judging Statistical Significance Graphical Methods vs 
Traditional Parametric Methods 

An article published by Dunlap and May in the 
Bulletin of the Psychonomic Society suggested that one 
use standard error bars based on three times the standard 
error to graphically infer significance as long as the 
sample size per mean is nine or more.   Differences in 
population means are inferred when standard error bars 
do not touch or overlap.  When sample variances are 
unequal, the article also suggested using the largest 
standard error as the conservative unit of measurement. 
This effort investigates the validity of these 
recommendations for various sample sizes, variances, 
and population mean differences.   The results are  based 
on 250 simulations that were used to compare traditional 
parametric methods (t and F tests) and the graphical 
method.   The findings reflect that fir various cases the 
graphical method is extremely conservative.   The 
probability of a researcher not being able to detect true 
treatment differences is much greater for the graphical 
method. 

Capt Frankie L. Young 
Center for Health Care, Education and Studies, 
AMEDDC&S 
Ft Sam Houston TX  78234 
Phone:   (210) 221-9335 
fyoung@ftsmhsttn-hsc.army.mil 

A Comparative Analysis of Eye Fixations During Day 
and Night Low-Level Flight With US Army Aviators 
Abstract not available. 

WG 26 - Logistics 
Chair:  Clarke J. Fox, USAMSAA 
Phone: 410-278-4976 

Steven M. Bratos, Edward F. Thompson and Martin C. 
Miller 
USAE Waterways Experiment Station 
Coastal Engineering Research Center 
Vicksburg, Mississippi 
Phone:   601-634-3999;   FAX:    601-634-4314 

Nearshore Oceanographic Forecasting During Logistics 
Over the Shore Operations 

Amphibious landings and Logistics Over the 
Shore (LOTS) operations require accurate wave 
information.   Selection of a LOTS site requires that 
historical wave data, usually available only by hindcast, 
be used to chose the most favorable time and location. 
During the LOTS operation, the Commander In Chief 
(CINC) requires accurate forecasts of waves, water 
levels and currents in order to optimize the selection of 
lighterage vessels and to maximize the throughput of 
supplies within the environmental constraints.   Engineers 
at the US Army Engineer Waterways Experiment Station 
(WES), Coastal Engineering Research Center (CERC) 
have developed a real-time system that may be used by 
the CINC to forecast the above environmental factors 
using a small computer in the field.   The present system, 
demonstrated on a work station, but targeted for a high 
end personal computer, accesses weather forecasts from 
the Reet Numerical Oceanographic Center (FNOC) and 
calculates waves at the site of interest using a second 
generation spectral wave model.   Waves are propagated 
to the site using an appropriate refi-action/diffraction 
model over the nearshore bathymetry.   Water levels and 
currents are calculated using a finite element ADvanced 
CIRCulation model (ADCIRC).   The calculations are 
updated every 12 hours to provide a continuous 72 hour 
forecast of local ocean conditions.   Graphical User 
Interfaces (GUIs) have been designed to ease the 
application of the technology for the field personnel. 

Beverly K. Folk and Bibbi Rzepka 
Fleet Planning Office (AMSTA-CM-S) 
U.S. Army TACOM 
Warren, MI  48397-5000 
Phone:   810-574-6703; DSN 786-6703 
FAX:   810-574-5201 

Chris Sorensen and Michael Bailes 
Science Applications International Corporation 
30500 Van Dyke Ave, Suite 606 
Warren, MI 48093 
Phone:   810-574-0170/558-0030/558-0031 

Tactical Wheeled Vehicles of the 24th ID Used in 
Operation Desert Storm 

A basic problem for logisticians and Army 
planners is to determine what and how much equipment 
is needed to do a wartime mission.   Prior to Operation 
Desert Storm (ODS), wartime equipment requirements 
were based on field exercises and National Training 
Center experience. Actual usage in ODS was 
significanylt different than predicted usage.  The best 
way to collect this type of information is to send data 
collectors out with the unit-which was not done during 
ODS.  We did the next best thing-collect information 
from units once they returned to the US. 
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We established several projects to collect 
mileage, deployment times, maintenance and logistics 
data.   The project we wish to discuss is our effort to 
"reconstitute" the maintenance and readiness history of a 
division based on actual records.   This division was the 
only one to bring back sufficient records and is the actual 
wartime collection of data on wheeled vehicles. 

We will also discuss preliminary findings fi-om 
other similar efforts (such as the special data collection 
on vehicles sent to ODS, Kuwait, and Somalia). 

LTC Andrew G. Loerch 
US Army Concepts Analysis Agency 
ATTN: CSCA-RSV 
8120 Woodmont Avenue 
Bethesda, MD 20814 
Phone:   (301)295-1105 
e-mail loerch@caa.army.mil 

Finding an Optimal Stationing Policy for the US Army 
in Europe After the Force Drawdown 

With the continuing reduction of forces in 
Europe, it is apparent that the base support structure 
cannot be maintained at the current levels.   The purpose 
of this effort is to develop a methodology to assign US 
Army units remaining in Europe to installations in an 
economical manner, and to make recommendations 
regarding which installations are candidates for 
deactivation and closure.   A mixed integer programming 
model has been formulated which minimizes annual costs 
subject to constraints on required resources, one-time 
implementation costs, unit proximity, and support 
requirements.   The model can be used to provide 
decision makers with insights regarding resource 
utilization and shortfalls and costs of implementing 
various stationing plan alternatives.   Model development 
and data collection issues are discussed. 

ILT Robert M. Block 
HQ AFMC 
4375 Chidlaw Road, #6 
WPAFB, OH  45433-5006 
Phone:   (513) 257-6920;   DSN 787-6920 

RSD Banding for Effectiveness 
Air Force Materiel Command's Vision IV 

Conference (Spring of 1993) voiced concerns about how 
to best allocate limited Air Force obligation authority for 
RSD (Repairable Spares) procurement.   A priority 
system was established by HQ AFMC that created bands 
of priority for all Air Force Weapon Systems.  The 
weapon systems were placed in bands based upon 
precedence ratings that addressed mission essentiality. 
The Air Force possesses a data base of repairable 
requirements and projected needs (D041).   In order to 
calculate the "buy" (items that must be bought for future 

needs), an analysis tool was needed to spread the limited 
funding.  That analysis tool became known as 
exponential banding. 

The exponential banding approach spread 
limited funds so that weapon systems in the higher 
priority bands get closer to their target requirements than 
those in lower priority bands.  The algorithm takes the 
sum of the requirements multiplied by the priority factor 
(the factor is percent raised to an exponent similar to a 
power series) and sets those values equal to the funding. 

The next step that evolved was to further 
analyze the aircraft systems by using a current analysis 
tool that measured aircraft availability modified to 
incorporate the priority bands.   Using this method. 
Aircraft effectiveness was optimized with limited funds. 

The two methods establish a fi-amework for 
future computations with limited funding authority.  The 
basic philosophy is to establish a priority system and 
allocate funding which best optimizes effectiveness with 
respect to stated priorities.  This paper describes some 
history, some mathematics, and a lot of work which has 
culminated in the US Air Force implementation of RSD 
Banding for Effectiveness. 

Capt Harry Newton and A. Cames 
Air Force ROTC Detachment 5 
Auburn University, AL  36849 
Phone:   205-844-4355, 205-279-1536 
FAX:  205-844-3352 

A Chance Contrained Multiperiod Model for Base Level 
Consumable Inventory Control 

This paper discusses development of a chance 
constrained program for multi-item, multi-period 
inventory control for consumable items at each base-level 
supply store.   The probability of filling customer 
requisitions is maximized whUe observing constraints on: 
1) the dollars invested in the inventory, 2) minimum 
probability of filling requisitions for high-priority items, 
and 3) meeting previously unfilled demands on high 
priority items as quickly as possible. 

The chance constrained program developed 
yields decision rules expressing the quantities of each 
item to order at each period.   An equivalent deterministic 
convex program is developed and tested with real data. 

Using simulations, the performance of this 
chance constrained model is compared to the current Air 
Force system (SBSS) and the iterative procedure 
proposed by E. Gardner in 1979. 

This research has been partially funded by the 
Air Force Logistics Management Agency. 

Dr. Randall M. King 
The Logistics Management Institute 
6400 Goldsboro Road 
Bethesda, MD  20817 

89 



Phone:   301-320-7359;   DSN 287-2779 
E-Mail  rking@lmi.org 

Constrained Funding for Depot Level Reparables 
The Air Force is currently developing aircraft 

availability based methods to allocate constrained funding 
for aircraft reparable components.  The Aircraft 
Availability Model (AAM) produces curves of cost 
against availability that minimize cost for a given 
availability target or maximize availability for a given 
cost.   The AAM uses a marginal analysis technique to 
buy items in sequence on the basis of greatest increase in 
availability per dollar.   The Logistics Management 
Institute invented the Aircraft Availability Model, during 
the mid-70s, in part, to solve constrained funding 
problems. There are problems that arise in the 
implementation of this concept.  These include: 
trading-off effectiveness versus cost among many weapon 
systems (the standard method only does trade-offs within 
a weapon system); treatment of non-demand based 
requirements that may be important, but provide minimal 
contribution to aircraft availability.   The Air Force is 
addressing those problems by setting targets based on 
priority bands developed by operation planners and 
assessing the requirement giving priority to 
demand-based requirements. 

We found that prioritizing weapon systems by 
groups has value.   We also found that allocating funding 
based upon availability targets (as opposed to funding 
targets) improves effectiveness. 

Carol A. Subick and William H. Flickinger 
U.S. Army Construction Engineering Research 
Laboratories 
Champaign, IL 61826 
Phone:   217-373-6730 
FAX:  217-373-6724 

Derivation and Validation of Class IV Supply Plannmg 
Factors 

The Class IV supply category includes 
fortification materials, obstacle and barrier materials, and 
construction materials for base development and general 
engineering.   It is a diverse category, ranging fi-om 
sandbags and lumber for fighting positions to concrete, 
wire, gravel, steel, plywood, pipe, nails, and other 
materials used to build the inft-astructure required to 
support military operations.   Access to a quick, reliable 
estimate of the Class IV supply tonnage requirements for 
a given contingency is crucial to high-level military 
planning and analysis. 

The current method for computing such an 
estimate requires a single planning factor, a consumption 
rate expressed in pounds per person per day.   Deriving 
this type of planning factor is not straightforward.   The 
supply requirement itself varies considerably from one 

contingency to another and depends on a great many 
factors.    We present the results of our current 
TRADOC-sponsored effort to develop and validate a 
method for computing contingency-specific Class IV 
planning factors dependent on a given set of generally 
known conditions. 

Capt Ed Dawson, USAF 
DLA Operations Research Office (DORO) 
c/o Defense General Supply Center 
8000 Jefferson Davis Highway, 
Richmond, VA  23297-5062 
DSN 695-4977 

Economic Retention/Returns in DLA and Impacts 
Acrorss DoD 

DoDI 4100.37, Retention and Transfer of 
Materiel Assets, specifies policies for the retention and 
transfer of materiel assets.  The economic retention limit 
specifies the amount of stock that should be retained to 
meet future peacetime demand for purely economic 
reasons. 

This analysis uses a break-even equation to 
determine the maximum amount of stock that should be 
retained for economic reasons. The equation balances the 
two alternatives available:   (1) to incur the cost to hold 
the stock until it is used or (2) to dispose of the stock 
and take the chance that it may need to be reprocured to 
meet future demand.  The same analysis is performed for 
the returns limit, except that the expected cost to hold is 
increased by the cost to return the item to the wholesale 
depot.   Adoption of the Economic Retention Limits 
(ERL) model developed under this project would 
effectively reduce the dollar value of on-hand inventory 
assets for hardware and medical items by approximately 
$1.9 billion. Further, this ERL model would reduce 
Agency operating cost by $86 million (FY 93 net present 
value over the 25 year planning horizon). 

CDR Bob Vassian, Michelle Creola, Dick McNertney, 
and Tacy Kessler 
Navy Reet Materiel Support Office 
Operations Analysis Dept 
P.O. Box 2010 
Mechanicsburg, PA 17055-0787 
717-790-3725;   DSN 430-3725 
FAX:   717-790-4692 

Flexible Computer Integrated Manufacturing Decision 
Support Sytstem 

The Flexible Computer Integrated 
Manufacturing (FCIM) Decision Support System (DSS) 
is an automated program which evaluates the cost of 
conventional resupply versus FCIM procurement.   The 
model accepts quantity, price and leadtime breaks offered 
by one or more vendors and computes the Total Relevant 
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Cost (TRC) associated with each proposed procurement. 
Input consists of current inventory levels, item data, 
parameter data, and vendor data for each item.   For each 
vendor supplied price and leadtime, inventory levels are 
calculated and an optimum quantity is selected based on 
minimum costs.   Depending on input parameters and 
constraints, the model selects the computed quantity, the 
vendor quantity, or constrained quantity and calculates 
the TRC associated with the final selection.   As an 
evaluation option, the model will recalculate levels but 
retain the user supplied quantity as the final order 
quantity.  The model also has a sensitivity analysis option 
which provides trade off estimates between price and 
leadtime. 

Alan R. Cunningham 
U.S. Army TRADOC Analysis Center - Fort Lee 
(TRAC-LEE) 
ATTN:   ATRC-LS 
Fort Lee, Virginia 23801-6140, U.S.A. 
Phone:   (804)765-1830, DSN 539-1830 
FAX:   (804)765-1456, DSN 539-1456 
E-mail cunninga@tracer.army.mil 

The Palletized Load System (PLS): An Analysis ofPLS 
Cost Effective Uses 

The Palletized Load System consists of a truck, 
trailer, and series of specialized flat racks or "sideless 
containers" which significantly reduces the handling of 
supplies and equipment which are loaded and transported 
by the system.   As a result of this more efficient 
handling, the number of trucks required to haul the same 
amount of supplies is also reduced.   A single driver, 
using the hydraulic system and hook built into the truck, 
can lift a PLS flat rack onto the bed of the truck or 
trailer in a matter of minutes.   Other forms of loading 
require the use of material handling equipment (MHE) 
and additional personnel to perform the same mission in 
a much greater length of time.   In prior analyses, PLS 
was shown cost effective for the distribution of 
ammunition from the corps storage area forward and is 
currently being procured for that mission.  The British 
version of the PLS was successfully used for the delivery 
of water and bulk petroleum in Saudi Arabia during the 
Gulf War.   The primary purpose of this analysis was to 
determine if there are other applications for PLS, in 
addition to the distribution of ammunition, which are cost 
effective and should be considered for future United 
States Army use.  Other applications of PLS which are 
effective include:     Deployable medical systems 
(DEPMEDS) equipped hospitals; engineer bridge units; 
and aviation intermediate maintenance units (AVlMs). 
This paper provides some background information on the 
development of the study and the final approved results. 

Dr. Larry L. Daggett, Ron Keeney and David A. 
Weekly 
U.S. Army Engineer Waterway Experiment Station 
Hydraulics Laboratory 
3909 Halls Ferry Road 
Vicksburg, Mississippi  39180-6199 
Phone:   601-634-2259, FAX 601-634-3218 
Simulation of Inland Waterways Traffic Systems as a 
Line of Communication Component in OCONUS 
Sustainment Operations 

Sophisticated logistics models have been 
developed to simulate and evaluate logistics and 
sustainment capabilities. One component has not been 
adequately included in the overall transportation system - 
use of the available inland waterways.   In some 
geographic areas, especially underdeveloped or 
developing countries, a river system may provide the 
best possible transportation link for at least a portion of 
the supply link between the theater supply port and the 
forward troop location.   As a part of the US 
transportation system, inland waterways have 
demonstrated their value to moving large volumes of 
material economically, safely, and reliably. 

The Corps of Engineers has been using event 
simulation modeling of inland waterways systems for 
about twenty years in the planning, design, development 
and operation of the Western River waterway system. 
Using a model of the waterway and accounting for 
seasonal flows, channel restrictions, locks and dams, 
bridges, and expected travel times, the generated tow or 
ship movements are then simulated with an event 
simulation model to determine the ability of the 
transportation system to process the traffic. 

Alex Blair 
U.S. Army Combined Arms Support Command 
Fort Lee, Virginia 23801-6000 
Phone:   804-765-0646, DSN 539-0646 
FAX:   DSN 539-0661 

Supply Usage Requirements Estimator (SURE) Program 
The SURE is a microcomputer planning tool 

developed for use by logistics planners at all levels. 
Constructed as a template on the popular LOTUS 1-2-3 
commercial software, the SURE quickly determines 
operational ammunition, bulk petroleum, and population 
based supply requirements.  The SURE is menu-driven 
and contains loading and usage instructions oriented 
toward the inexperienced computer user. 

The SURE provides the user with the capability 
to develop task forces and save them for future use in the 
program.   It also allows the user to make adjustments to 
unit equipment quantities to reflect actual MTOE 
quantities.   The databases include nearly 1000 Standard 
Requirements Codes (SRC) taken from the 99 SAMAS 
file.   The daily requirements for a single unit or a 
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multi-unit task force are calculated using consumption 
rates, combat postures/geographic usage profiles, and 
SRC equipment densities. 

Dr. Irwin Tolins 
Navy Ship Parts Control Center 
Operations Research Division (Code 0415) 
Mechanicsburg, Pennsylvania   17055 
Phone:   717-790-3725, DSN 430-3725 
FAX:    717-790-4692 

Budget and Readiness (BAR) U Model 
Budget and Readiness 11 (BAR II) is a personal 

computer program which models the Navy Supply 
System fi-om the point of view of OPNAVINST 
4441.12B.   Bar II computes Average Customer Wait 
Time (ACWT) from values of fill rates and average 
response times at each of three echelons:   Consumer, 
Intermediate, and Wholesale.   System Material 
Availability (SMA) is calculated from fill rates at the 
Intermediate and Wholesale echelons.   BAR II relates the 
spares budget at an echelon to the resulting fill rate here. 
The program models the effects of changing budgets on 
resulting fill rates, or of changing fill rates on resulting 
budgets.   For example, BAR 11 teUs us how much to in- 
crease the wholesale budget to maintain the present 
ACWT value when the intermediate level fill rate is 
reduced by a given amount.   Moreover, the BAR II user 
can combine groups of saved screens such as the screens 
for subsystems of a weapon system, and arrive at weapon 
system values of ACWT, SMA, Fill Rates, and Budgets. 
Also, by providing values of system Mean Supply 
Response Time and of Mean Time to Repair to bAR II, 
the user can obtain system Operations Availability, Ao. 

Capt Mark Adams 
Headquarters, U.S. Marine Corps 
Code LPM, Room 644 
3033 WUson Boulevard 
ArUngton, Virginia  22201-3803 
Phone:   703-696-1068, DSN 226-1068 
FAX:    DSN 226-2707 

Logistical Analysis of the Loss of the LSTfrom the 
Amphibious Fleet 

This analysis discusses the impact on the ship 
to shore logistics capabilities of an Amphibious Task 
Force (ATF) resulting fi-om the retirement of the LST 
(Tank Landing Ship).   SpecificaUy, this study focuses on 
the loss of the capability to conduct bulk ship to shore 
transfer of fiiel via the Amphibious Assault Bulk Fuel 
System (AABFS). 

The main goal of this analysis is to determine if 
a gap exists in the ATF's ability to provide adequate 
refiieling support to the Marine Expeditionary Brigade 
(MEB) forces operating ashore. 

An analysis of the daily fiiel requirements of a 
MEB sized ATF are discussed along with various 
alternative logistical methods for supporting these forces 
ashore over a 30 day period.  Included in these methods 
are the use of assets currendy on hand in the operating 
forces as well as proposed methods for adapting 
commercial equipment for military use. Hypothetical 
scenarios are used to illustrate the various bulk ship to 
shore fiiel transfer alternatives. 

Dr. Gerry Klopp 
U.S. Army TRADOC Analysis Center, Fort Lee 
(TRAC-LEE) 
Fort Lee, Virginia 23801-6140 
Phone:   804-765-1822, DSN 539-1822 
FAX:    804-765-1456 

Intergrated FamUy of Test Equipment (IFTE) Electro- 
Optical (EO) Program Systems Analysis 

The Army is relying increasingly on complex 
electronic and EO weapon systems.   Maintenance of 
these complex systems is a key factor in their system 
availability.   Although there appear to be a number of 
alternative approaches which would adequately maintain 
the EO sub-systems, the approaches vary in required 
resources.   This analysis will determine whether the 
Army's preferred approach, using general purpose ATE 
for EO systems, is cost-justified compared to other 

alternatives. 

Exploring New Manpower Sources:  The Army's 
Challenge of the 90's 

TRAC-LEE developed and executed a 
methodology to analyze civilian training options to Army 
training.  The Light Wheeled Vehicle Mechanic is the 
subject Military Occupational Specialty (MOS) for the 
analysis.  This paper presents the results of the 63B10 

. VOTEC PUot Study.  The study determined:   (1) the 
Army's ability to gain civilian trained mechanics from 
Vocational/Technical (VOTEC) institutions, (2) the 
effectiveness of changes to current Army training 
programs and, (3) the VOTEC soldier's success at their 

unit. 

Dan Risser 
Dynamics Research Corporation 
60 Concord Street 
Wilmington, Massachusetts 01887 
Phone:   508-658-6100, Ext 1421 
FAX:  508-657-8591 

Assessmg the Performance of Electronic Maintainers: 
The Critical Nee for Closed-Loop Maintenance Data 
Collection Systems 

Failures in electronic components are 
frequently difficult to detect due to the often intermittent 
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nature of the failures. In fact, many electronic 
component failures are only revealed under the stresses 
and conditions of the operational environment.    This 
paper specifically focuses on the problems of getting 
sound measurements of diagnostic accuracy for individual 
electronic maintainers but most of the data collection 
issues raised are basic logistics issues associated with 
component tracking through the logistics system. 

This paper explores the requirements for 
upgraded (i.e. closed-loop) data collection systems, the 
capabilities and status of currently available data systems, 
and practical problems that may be encountered in 
attempting to integrate information from a personnel 
database with information from a logistics (maintenance) 
database. 

Dr. V. M. Di Nicola 
U.S. Army Communications-Electronics Command 
Fort Monmouth, New Jersey  07703-5027 
Phone:   908-532-4565, DSN 998-4565 
FAX:  908-532-3420 

Tlie Multiple Year Package Buy System: An Automated 
Acquisition System to Generate Solicitation Packages of 
Spare Parts Based on Expert Rules and the Top Down 
Packaging Methodology 

The objective of the Multiple Year Package 
Buy (MYPB) System is to provide a tool to assist in the 
grouping of spare parts (National Stock Numbers - 
NSN's), into solicitation packages composed of items 
which all have similar manufacturing requirements.   By 
packaging NSN's from the same manufacturing grouping 
into one solicitation package, a significant amount of 
Procurement Administrative Lead Time for solicitation 
package preparation is eliminated.   This reduction in lead 
time decreases the amount of inventory which must be 
held to achieve readiness objectives and therefore reduces 
acquisition costs.   On 14 Major Systems at CECOM 
(Communications and Electronics Command), a Major 
Subordinate Command of the U.S. Army, it was 
determined that $28 million could be saved on reduced 
safety level inventory if the approach recommended in 
this paper is implemented.   While the methodology of 
this paper is presently applied within a Weapon System, 
there is no reason why the program cannot examine 
every part within every weapon system simultaneously 
and develop solicitation packages for multiple Weapon 
Systems.  There is also the potential of cutting across 
service lines to develop DOD wide solicitation packages, 
as well.  The potential savings increase with the 
elimination of each boundary. 

Dr. Michael D. Krause 
252 M Street S.W. 
Washington, DC 
Phone:   703-355-2703, FAX 703-355-3176 

Power Projection Logistics Advanced Technology 
Demonstration 

The Gulf War was an example of power 
projection. Logistics underwrote the evolving 
deployment, operational execution, sustainment of the 
force and re-deployment upon completion of the mission. 
Logistical simulation must help in planning and 
execution. Using a four screen/module approach 
commanders can "see" what is needed for deployment, 
sustainment and operational execution.   By use of object 
oriented, distributed interactive data bases, materiel and 
units needed for force projection can be graphically 
portrayed so the operation and logistical commander can 
"see" the logistical needs of the force to be employed. 
Total visibility of materiel fi-om "factory to foxhole" by 
use of "smart tags" will insure knowing what is where 
and when it is to arrive.   Use of "smart" maps will show 
what is on the ground, air, or sea.   Use of advanced 
distributed simulation technology will link data bases for 
collaborative joint planning and execution.  In short, the 
vision of this simulation is to be the command and 
control system for logistical commanders at strategic, 
operational and tactical level. 

Dr. Burke K. Burright and Capt Bradley A. Lloyd, 
USAF 
Air Force Armstrong Laboratory 
2509 Kennedy Drive 
Brooks Air Force Base, TX  78235-5118 
Phone:   210-536-2350, DSN 240-2349 

The Integrated Maintenance Information System 
(IMIS):  Benefits and Costs of Incremental Capabilities 

The Air Force's Armstrong Laboratory is 
developing IMIS technology as an Advanced Technology 
Transition Demonstration.   IMIS could give flight line 
maintenance personnel several important new 
capabilities.  They include inter- active electronic 
technical manuals, connectivity with maintenance data 
systems, dynamic diagnostic aiding, and remote parts 
ordering.  Which of the feasible mixes of these 
capabilities would provide the largest net benefit?  The 
paper addresses this issue for the Air Force's F-16's.   It 
provides estimates of the incremental benefits and costs 
of each capability. 

Thomas Lanagan 
DLA Operations Research Office 
c/o Defense General Supply Center 
8000 Jefferson Davis Highway 
Richmond, Virginia 23297-5062 
Phone:   804-279-4918, DSN 695-4918 
FAX:   804-279-5319 
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A Fresh Look at Materiel Management Integration or 
How Wholesale and Retail Stockage Decisions Impact 
the DoD Mission 

Support to the field at the retail level fi-om 
DOD's extensive wholesale CON US-based system has 
always had an impact on the mission.   However, in 
recent years, as the DOD community continues to 
downsize (sometimes referred to as "rightsize"), 
decisions made at the wholesale level have taken on a 
greater significance.   This is due to a number of factors 
related to consolidation. 

This paper will look at a recently completed 
DLA project that has focused on the Navy-DLA interface 
to this problem. This effort represents the first time in 
the history of DLA that the retail and wholesale systems 
have been "wickered" together. Since findings related to 
this project are having a major impact on Agency 
decisions related to materiel positioning, the trend to 
combine retail and wholesale requirements in order to 
make "smart" operational decisions has taken on a major 
role.   This has resulted in an Agency pushy to acquire 
Service historical data to facilitate materiel positioning 
decisions. 

Eugene Dutoit 
U.S. Army Infantry School 
Dismounted Warfighting Battle Lab 
Fort Benning, Georgia  31905-5400 
Phone:   706-545-3165, DSN 835-3165 
FAX:   DSN 835-3841 

The Effect of Administrative Logistic Downtime on the 
Operational Availability of Weapon Systems 

The Reliability Working Group (RWG) of the 
Joint Munitions Effectiveness Manual/Surface to Surface 
(JMEM/SS) is charged with providing reliability (MTBF) 
and maintainability estimates to the Methodology 
Evaluation Working Group (MEWG).   Operational 
Availability (Ao) is a top-level parameter that ties the 
above two parameters together along with estimates of 
the downtime which includes Mean Time to Repair 
(MTTR) and Administrative Logistics Down- time 
(ALDT).   It has been shown that ALDT comprises 90 
percent of the down- time and is thus a major contributor 
to total downtime.   Ao is driven by down- time.   Under 
some conditions, ALDT, a component of downtime, 
becomes a major driver of Ao.   This paper hopes to 
stimulate interest in ALDT on the part of the Army and 
Navy, provide information to understand ALDT and, 
eventually, to result in the assignment of areas of 
responsibility to manage ALDT. 

Jane G. Krolewski 
U.S. Army Materiel Systems Analysis Activity 
Aberdeen Proving Ground, Maryland  21005-5071 
Phone:   410 278-6995, DSN 298-6995 

Emerging Improvements to Logistics Representions 
Within Military Modeling and Simulation Through Use 
of Physics of Failure Concepts 

The reliability aspects of logistics 
representations embedded within military Modeling and 
Simulation (M&S) are understandably constrained by the 
reliability technology used.   Physics-of-failure 
methodology, an emerging reliability technology, is an 
approach to design, reliability assessment, testing, 
screening, and stress margins that utilizes knowledge of 
root-cause failure mechanisms to prevent product failures 
through robust design and manufacturing practices.  This 
approach proactively incorporates reliability in the design 
process by establishing a scientific basis for evaluating 
new materials, structures, and electronic technologies. 
While the physics-of- failure approach is primarily 
focused on encouraging innovative, cost-effective design 
through the use of realistic reliability assessment, a 
variety of other applications which require reliability 
assessment information, including the logistics 
representations within military M&S, can also benefit. 
Since the physics-of-faUure approach represents a leap 
forward in reliability technology for electronics, an 
associated improvement in military M&S will develop as 
the new reliability technology is utilized. 

Application of physics-of-failure concepts to the 
reliability of Army electronics is currently underway 
within the Army's Electronic Equipment 
Physics-of-Failure (EEPOF) Project.   Two EEPOF 
efforts being sponsored by the Defense Modeling and 
Simulation Office pertain to the military M&S. 
Presented in this paper, is an overview of the 
physics-of-failure approach to electronics reliability, a 
conceptual discussion of the potential impact on military 
M&S, and an overview of current EEPOF M&S efforts. 

Scott Pridgeon 
U.S. Army Materiel Systems Analysis Activity 
Aberdeen Proving Ground, MD 21005 
Phone:   DSN 298-4359, 410-278-4359 

Specialized Repair Authorization in the US Army 
The U.S. Army allows units to request repair 

of depot-level reparables in the field.   This paper 
discusses a methodology and procedures to determine 
when field repair should be allowed. The decision 
process includes both economic and non-economic 
criteria. The results of a pilot test based on the 
methodology are also presented. 

WG 27 ~ Manpower and Personnel 
Chair: Kenneth A. Martell, Calibre Systems, 
Inc. 
Phone: 703-845-1000 

Abstracts not available. 
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Army Enlisted Personnel Allocation System Model Serving Her Country:  An Analysis of Women's 
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Exploring New Manpower Sources 
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Medical Manpower Requirement System 
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Analysis of DoD Civilian Separation Pay 
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Force Builder Decision Support System 
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Resource Predictive Modelling 
Military operations research has traditionally 

focused on predicting the implications of alternative 
decisions in terms of materiel and forces.   Predicting 
materiel and force requirements is challenging, 
interesting work, and a significant step in the direction of 
having the right materiel and forces when you need 
them.   Having the right materiel and forces when you 
need them requires the appropriation of dollars from 
Congress with adequate lead time to acquire the materiel 
and train the forces. 

Operations research can make significant 
contributions to improving financial resource decisions 
and securing the necessary resources.   Financial 
decisions involve the Programming and Budgeting for 
some two to seven years in the future, and Budget 
Execution over the next twelve months.    The 
Programming and Budgeting decisions are made in the 
context of cyclical events, i.e., the submission of the 
services' POMs and Budgets. 

The Programming and Budgeting processes 
involve the integration of everything that a service plans 
on doing, the summarization of plans, and the relating of 
everything planned into dollars.   Since the dollars are 
never adequate to support everything, decisions need to 
be made about what gets funded, partially funded, 
temporarily unfunded or terminated.   A decision in any 
area may well have implications on other areas and 
across years.   The decision processes is iterative and the 
time between iterations decreases as one approaches the 
seminal event. 

This is the problem space for financial resource 
predictive models — an area ripe for information systems 
to improve the efficiency of data exchanges and analytic 
models to improve the effectiveness of decisions.   This 
paper will focus on the characteristics of practical, 
resource-predictive, decision support tools and the role of 
the operations research analyst. 

Mark A Gallagher and Gary R. Bliss 
OSD/PA&E/RA/WSCAD 
The Pentagon, Room 2D278 
Washington DC  20301-1800 
(703) 697-0968 
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Air Force Cost Analysis Center 
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Approximating the Effects of Changes in the Business 
Base 

The effects of changes in the business base are 
often ignored in estimating the costs of large 
development and production programs.   However, these 

effects may be significant, not just for the program being 
changed, but also for other programs produced by the 
same contractors.   Indeed, these effects are increasingly 
important with the dramatic reductions occurring in the 
defense budget.  Assessing the effects of changes in the 
scope of programs is substantially complicated by the 
pattern of inter-locking subcontracted arrangements, 
which cause the business base effects to ripple fltroughout 
the defense industrial base.  This paper presents a coarse 
method for approximating the implications of program 
scale changes on both prime and major subcontractors 
that is relatively easy to apply.  The method begins with 
budget profiles which form a base case for the programs 
of interest and for the other programs in the industrial 
sector.   From the base case, the contractors' revenues, 
direct costs and fixed overhead are estimated.  The costs 
of a proposed plan, which varies the scope of the 
programs, is estimated with the fixed costs fi-om the base 
case.  The programs' revised direct costs are determined, 
and the fixed overhead for each firm is reallocated 
among that firm's programs.   Empirical data for the 
satellite industry is presented and used to estimate the 
model parameters. 

Mark A Gallagher 
OSD/PA&E/RAAVSCAD 
The Pentagon, Room 2D278 
Washington DC  20301-1800 
Phone:   (703) 697-0968; DSN  227-0968 
FAX:   (703) 693-5707 

Tlie Rayleigh Model Applied Research and Development 
(R&D) Cost 

This presentation reviews several studies that 
indicate the appropriateness of the Rayleigh model for 
modeling weapon system Research and Development 
(R&D) expenditures.   An application of the Rayleigh 
model for determining a budget profile for an 
Engineering, Development, and Manufacturing (EMD) 
fi-om a point estimate of the total R&D costs is 
discussed.   Finally, the usefulness of the Rayleigh model 
to track on-going R&D expenditures and to estimate the 
likely final R&D cost is presented. 

Dr. Shu Ping Hu and Arve R. Sjovold 
Tecolote Research, Inc. 
Santa Barbara Operations 
5266 Hollister Avenue, Suite 301 
Santa Barbara CA 93111 
Phone:   (805) 964-6963; FAX:   (805) 964-7329 

A New Multiplicative Error Regression Technique 
A new Multiplicative Unbiased Regression 

Technique (MURT) has been developed to model 
multiplicative error in least squares regressions. 
Multiplicative error is an appropriate assumption when 
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modeling systems in which the dependent random 
variable ranges over more than order of magnitude and 
errors in the dependent variable are believed to be 
proportional to the level of the variable.   Previous 
methods to model multiplicative error have usually 
depended on log-transforms, either log-linear regressions 
or non-linear regressions of the log transformed 
dependent variable.   Unfortunately log-transforms 
involve transformation bias such that the unit space 
equation is not unbiased.   MURT involves an iterative, 
weighted least squares regression that is shown to 
provide unbiased regression results while modeling a 
multiplicative error.   This represents a significant 
addition to the regression tool box for cost and systems 
analysts. 

M. Crystal Kruger 
Automation Research Systems, Limited 
4480 King Street.Suite 500 
Alexandria,   VA  22302 
Phone:   (703) 820-9000 
FAX:   (703) 820-9106 

Object Oriented Analysis 
In today's changing defense environment, it is 

imperative to husband the limited resources available to 
support mission needs.   Although predictive models and 
decision support systems can accurately support fact 
based decisions, the underlying assumptions of these 
systems must be reviewed. 

In order to prepare for a future that supports 
readiness while lowering costs, DoD must relook and 
restructure its current processes and business practices. 
A common sense, easily understood architecture must be 
created that supports the core capabilities of DoD and 
that ferrets out non-value added functions and outmoded 
regulations.   Then the resource systems must be 
redesigned to provide cost effective, readiness sustaining 
support. 

Object-oriented (0-0) analysis supports 
identification of mission, requirements, and cross 
functional processes.   0-0 provides a shared 
understanding of real-world objects/entities, their 
behaviors, and their interaction in support of meeting 
DoD objectives.   Most important by using an object- 
oriented approach, all of the processes and activities can 
be integrated.   The result is that the effects of change 
within one area upon other areas can be determined. 
Because of its reuse capability, 0-0 supports rapid 
modeling and reduces time spent "re-inyenting" what 
already exists. 

Object-oriented analysis of business practices 
will support the development of processes that support 
necessary requirements and streamline the requirements 
determination process while also supporting defendable 
costs.   By using a front-end object-oriented analysis with 

periodic re-baselining, the predictive and decision 
support models needed to forecast and monitor the 
resources of the DoD will be more accurate and the 
information they produce more defendable. 

LTC Andrew G. Loerch 
US Army Concepts and Analysis Agency 
8120 Woodmont Avenue 
Bethesda MD  20014 
Phone:   (301) 295-1546; DSN  295-1546 
FAX:   (301)295-1662 

Findings an Optimal Stationing Policy for the U.S. 
Army In Europe After the Force Drawdown 

With the continuing reduction of forces in 
Europe, it is apparent that the base support structure 
cannot be maintained at the current levels.  The purpose 
of this effort was to develop a methodology to assign 
U.S. Army units remaining in Europe to installations in 
an economical manner, and to make recommendations 
regarding which installations are candidates for 
deactivation and closure.   A mixed integer programming 
model has been formulated which minimizes annual costs 
subject to constraints on required resources, one-time 
implementation costs, and unit proximity.  The model 
can be used to provide decision makers with insights 
regarding resources utilization and shortfalls and costs of 
implementing various stationing plan alternatives.   Model 
development and data collections issues are discussed. 
Results will be given. 

LTC Andrew G. Loerch and LTC Robert R. Koury 
US Army Concepts and Analysis Agency 
8120 Woodmont Avenue 
Bethesda MD   20014 
Phone:   (301) 295-1546; DSN   295-1546 
FAX:   (301) 295-1662 

Value Added Analysis for Army Equipment 
Modernization 

This paper describes the Value Added Analysis 
methodology which was used as part of the US Army's 
Planning, Programming, Budgeting, and Execution 
System to assist the Army leadership in evaluating and 
prioritizing competing weapon system alternatives during 
the process of building the Army budget.   The Value 
Added Analysis concept uses a family of models to 
measure an alternative system's contribution to the 
program using a hierarchial assessment framework.   A 
mathematical optimization model is then used to 
simultaneously determine an alternative's cost-benefit and 
to identify an optimal mix of weapon systems for 
inclusion in the Army budget. 
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Advanced Decision/Resource Modelling 
As DoD funding becomes more and more 

finite, determination of requirements must be addressed 
in direct relation to available resources.  The projection 
of requirements must be measurable, defendable, and 
traceable to a common methodology used by competing 
consumers such that priorities may be established.   In 
addition, the development of these requirements must be 
rapid and accurate. 

Through the use of the Object-oriented (00) 
system design methodology, the Army has built a family 
of resource predictive models for use at various 
organizational levels.  These models address the need for 
requirements determination and manipulation in a 
common framework, regardless of the organizational 
level.   Much of the models functionality is also shared 
across subject domains, such as Balance of Sustainment, 
Depot Maintenance, and Individual Training.  The 
object-oriented design methodology, in contrast to top- 
down, procedural design methodologies, provides a 
means of defining desired system functionality in terms 
of real world entities or "objects" and combines 
information with the methods used to manipulate that 
information.   This equips the functional experts and the 
systems analysts with a way of communicating in a 
common language to define the model. 

Within a specific functional area, such as Depot 
Maintenance, the 00 based model provides a common 
methodology and framework at all organizational levels 
to determine requirements, perform "what-ifs" drills 
based on a changing operational environment, and project 
the dollar and manpower resources needed to support the 
requirements using a common baseline.   "Adjusting 
requirements based on changes to the DoD environment 
can be addressed quickly and accurately and helps 
eliminate the "guessing game". 

The 00 design methodology also lends itself to 
providing a standard framework for performing what-if 
drills, regardless of the functional area.   For example, 
the Army has developed a family of predictive models 
which address several different subject domains such as 
Individual Training and Balance of Sustainment.  Though 
these are very different subject areas, a group of 
common processes was developed and is shared across 
all the models for such things as establishing baseline 
requirements, creating alternative scenarios, and 
comparing projected alternative requirements to the 
original baseline requirements. 

Establishing a common methodology to 
deterinine requirements and developing software which 

can be reused across functional areas will yield 
increasingly valid requirement projections and afford 
DoD a cost savings in Service wide system development. 

Dr. Daniel A. Nussbaum and Mr. Paul L. Hardin III 
Naval Center for Cost Analysis 
1111 Jefferson Davis Highway 
Suite 400 West 
ArUngtonVA  22202-4306 
Phone:   (703) 604-0293; FAX:  (703) 604-0315 

Analyses of the Relationship Between Development and 
Production Costs and Comparisons with Other Related 
Step-up/Step-down Studies 

This paper examines the relationship between 
development and production hardware costs.  This 
relationship, generally referred to as a step-up or step- 
down factor, is used as a technique for estimating either 
Engineering & Manufacturing Development (EMD) 
hardware costs or Production hardware costs.  Some 
elements other than hardware such as design and support 
are also often dependent upon this relationship since they 
re generally estimated as a function of hardware.   Also, 
in the Operating and Support Phase of the Life Cycle, 
maintenance effort is sometimes estimated as a ftinction 
of the average unit hardware cost of production. 
Therefore, this research plays an extremely important 
role in trying to supply an estimating tool that will 
increase the reliability of Life Cycle Cost Estimates. 

The rationale for this step-up/step-down factor 
and for this paper, as stated in [1], is that "an EMD 
(Engineering & Manufacturing Development) hardware 
prototype is a near production copy in design, physical 
and performance characteristics.   However, the cost to 
manufacture such a prototype is usually accomplished on 
R&D (Research & Development) tooling, in an R&D 
environment and does not reflect the produceability 
engineering efforts and production line set-up as 
production model would.   Therefore, the cost to 
manufacture an EMD prototype is more expensive than a 
production model."  This subject has been addressed in 
[1], 12], [31, [4], and [5] for specific types of systems. 
However, as of yet, no comprehensive treatment of the 
issues has been examined.   In this paper, we discuss 
previous step-up and/or step-down approaches, show our 
own analysis and studies in this area, and discuss how 
those studies relate to each other. 

LTC Rodger A. Pudwill 
US Army Concepts and Analysis Agency 
8120 Woodmont Avenue 
Bethesda MD  20014 
Phone:   (301) 295-1546; DSN  295-1546 
FAX:   (301) 295-1662 
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Renewables and Energy Efficiency Planning Study 
(KEEP) 

The goal of the Renewables and Energy 
Efficiency Planning Study (REEP) was to develop and 
apply an analytical methodology for evaluating the 
economic potential of investment in energy efficiency and 
renewable energy at Army facilities.   The developed 
methodology provides a logical framework for 
integrating and analyzing US energy and environmental 
policy, Army energy and environmental goals, Army 
programming and budgeting, and public and private 
sector funding.   The core of the REEP methodology is a 
multiobjective mathematical programming model that 
quickly generates and analyzes optimal renewable energy 
and energy efficiency investment strategies for Army 
facilities on an annual basis through FY 2005.  The 
model maximizes cost, energy,   load, and pollutant 
savings for individual or combinations of renewable and 
conservation investments while explicitly considering 
budget constraints, energy and environmental goals and   . 
economies of .scale.   The REEP project was sponsored by 
the US Army Chief of Engineers. 

LTC Rodger A. Pudwill 
US Army Concepts and Analysis Agency 
8120 Woodmont Avenue 
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Phone:   (301) 295-1546; DSN   295-1546 
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Reserve Component Training Installation Facility Yearly 
Requirements Study (RCTIFYRS) 

The Reserve Component Training Installation 
Facility Yearly Requirements Study (RCTIFYRS) was 
charged with the tasks of developing and demonstrating a 
set of practical and comprehensible tools of sufficient 
fidelity to evaluate the economic implications of the 
expansion of currently or potentially available training 
facilities or the closure of facilities oriented toward 
support the Army National Guard and Army Reserve 
peacetime training missions.   The heart of the 
methodology uses a multi-criteria bin packing heuristic to 
match unit training requirements with the resources 
available at potential training locations.   The model's 
quick response time allows the generation of multiple 
cases, in order to test robustness, and provides for timely 
responses to questions generated by the Army Staff on 
training site issues.   Supplementing the primary 
methodology is an assortment of geographically based 
analysis tools used to determine the availability of 
training resources to units of the Reserve Components. 
This analysis was sponsored by the Assistant Deputy 
Chief of Staff for Operations and Plans. 

LTC B.L. Scribner 
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LTC R. F. Richbourg 
Artificial Intelligence Office 
United States Military Academy 
West Point, N.Y.   10996 
Phone:   (914) 446-4786; DSN 688-4786 
FAX:   (914) 446-2776 

Budget-Based Analysis, Europe 
This paper describes a software design and 

development effort, based upon precepts from the field of 
economics, artificial intelligence and systems 
engineering, constructed to assist the leadership of the 
US Army, Europe (USAREUR) implement and monitor 
a specific Quality of Life program.  The software system 
links together heterogeneous data concerning personnel, 
facilities, demographics, force structure and financial 
expenditures to form a holistic information source which 
permits significant "what-if' analysis according to the 
traditional decision support system paradigm.  The 
system provides force structure descriptions, facilities 
capacities and requirements comparisons, Quality of Life 
compliance analysis, and detailed summaries of the 
financial resources required to support user-generated 
basing options.   All system analyses and outputs are 
keyed to dynamic, time-phased faciUties and force 
structure modification plans that the user is free to alter 
in every detail.   QuaUty of Life program standards can 
also be modified.   The system has been delivered to 
USAREUR and is in use at the headquarters as well as at 
each Area Support Group location. 

WG 29 - RECONSTITUTION 
Chair: Dr. David R. Graham, IDA 
Phone: 703-845-2358 

Abstracts not available. 

Overview of Reconstitution Programs and Policies 
Dr. David Graham 
IDA 
1801 N. Beauregard Street 
Alexandria, VA  22311 
Phone:   (703) 845-2358 

A Thoroughly Modern Mobilization Framework 
John Brinkerhoff 
Consultant 
Phone:   (703) 845-2217 

RAND Research on the Defense Industrial Base 
John Berkler 
RAND 
2100 M Street, NW 
Washington, DC  20037 
Phone:   (202) 296-5000 
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Assessing Industrial Preparedness Capabilities 
James S. Thomason 
IDA 
1801 N. Beauregard Street 
Alexandria, VA 22311 
Phone:   (703) 845-2480 

Agile Manufacturing, Dual Use, and Reconstitution 
CAPT (Sel.) John Rannenberg, USN 
Joint Staff/J-4 
The Pentagon, Room 2D840 
Washington, DC  20350 
Phone:   (703) 695-7773 

Force Management and Reconstitution Potential 

John Tillson 
IDA 
1801 N. Beauregard Street 
Alexandria, VA    22311 
Phone:   (703) 845-2283 

Air Force Preparedness Programs and Policies 

LtCol Daniel Cuda 
USAF/PEY 
The Pentagon 
Washington, DC  20330 
Phone:   (703) 697-0862 

WG 30 - DECISION ANALYSIS 
Chair:  Col Bruce L. Smith, PL/GP 
Phone: 617-377-3602/5688 

Dr. Alfonso A. Diaz 
OSD (PA&E) (DC&L) 
Pentagon, Rm 2E313 
Washington, DC 20301-1800 
Phone:   (703) 697-9142;    (DSN 227)/3-5707 (DSN 223) 

Mission Area Analysis (MAA), A Tool for Making DoD- 
Wide Tradeoff Decisions 
Abstract not available. 

Vincent M. DiNicola 
CECOM, AMSEL-PE-SA 
Fort Monmouth, NJ 07703-5027 
Phone:   (908) 532-4565/3420 (DSN 992) 

The Multiple Year Package Buy System: An Automated 
Acquisition System to Generate Solicitation Packages of 
Spare Parts Based on Expert Rules and the Top Down 
Packaging Methodology 

The Army acquisition process for space parts is 
composed of a number of distinct sub-processes.   The 
sub-processes include the operations of requirements 
determination thru technical data package development 
and solicitation to award.  The most time intensive is the 

soUcitation sub-process.  The time that this sub-process 
consumes is a function of an fixed overhead portion and 
a variable portion.  The overhead portion is the major 
factor; therefore, the time required to soUcit for a 
number of different items on the same soUcitation is not 
much greater than soUciting for one item.  Therefore, it 
is appropriate to soUcit for as many parts as possible 
within one soUcitation.  The constraint of this strategy is 
that a solicitation can only be composed of parts which 
can be produced by a single vendor.  The groupmg or 
packaging of NSNs into similar manufacturing processes, 
so that they can be included in one soUcitation package, 
is presendy attempted using a bottoms-up, engineering 
approach.  This bottoms-up approach at packaging is a 
very tedious and time-consuming effort.   After the 
packages are developed, die present process passes the 
potential packages sequentially dim a number of 
departments to make sure that the items conform to 
various requirements.   At each stage it is possible diat 
problems will be found and die package will be returned 
to die previous department for rework.   Rather dian 
passing die potential package dim diis gaunflet, die 
MYPB Working Group got aU participants togedier in 
the same room and incorporated each Directorate's 
concerns, diereby re-engineering die process into die 

MYPB System. 

System Description 
The objective of die Multiple Year Package 

Buy (MYPB) System is to provide a tool to assist in die 
grouping of spare parts (National Stock Numbers - 
NSNs) into soUcitation packages composed of items 
which aU have similar manufacturing requirements. 

Landon L. Elswick 
Naval Surface Warfare Center/Carderock Division 
Code 212, Systems Assessment and Engineering 

Department 
Bediesda, MD  20084 
Phone:   (301) 227-1083/5753 

Using Dynamic Programming to Support Ship Design 

Decisions 
Abstract not available. 

Bob Homsy 
Lawrence Livermore National laboratory 
Livermore, CA 94550 
Phone:   (510) 422-6484/3821 

WESVA- A Decision Aid for Comparing Warhead 
Advanced Surety Research and Development Options 

Warhead R&D . 
Incorporating advanced surety features m new 

warhead concepts can reduce die risks of accidental 
nuclear material dispersal, detonation, or unaudionzed 
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use.   However, successful concept development and 
implementation entail significant uncertainties, especially 
given tight constraints on research and development 
(R&D) budgets, time, and allowable nuclear tests.  The 
simultaneous full pursuit of several concepts is also 
precluded.   To help compare R&D options, we 
developed Weapon Safety Value Assessment (WESVA), 
a pragmatic decision aid based on multi-attribute utility 
theory.   It was used by the LLNL Weapon Surety 
Program leader to:   (1) methodically explore the 
sensitivity of option rankings to assumptions about key 
factors affecting concept desirability, (2) arrive at 
recommendations for concept selection, and (3) provide 
direction for further information collection.   WESVA 
modeled key factors individually (e.g., estimated surety 
enhancements, probabilities of technical success, 
DOE/DOD acceptance given potential cost and military 
performance penalties, DOE producibility, etc.), then 
logically combined these models to compute an expected 
surety payoff for each alternative given decision-maker    ■ 
preferences.   Benefits of a WESVA-like approach 
include documenting decision analysis inputs and 
assumptions explicitly, and providing detailed feedback 
to designers for adjusting or refining warhead concepts to 
improve the expected payoff of their designs. 

Ray Jakobovits 
METRON 
11911 Freedom Drive, Suite 800 
Reston, VA 22090 
Phone:   (703) 787-8700/3518 

Weapon-Target Allocation for Force-Level Strike 
Planning 

This paper describes the application of 
optimization technology to force-level strike warfare 
planning.   The problem is to generate a strike concept 
that integrates tactical aircraft and cruise missile strikes 
from multiple bases, while simultaneously considering 
both attack of assigned targets and suppression of implied 
targets (threats).   The use of optimization techniques 
enables the planning cycle time to be compressed as well 
as consideration of alternative plans under different 
planning assumptions.   The problem is formulated and 
solved as a nonlinear, nonseparable integer programming 
problem.   The paper describes the problem formulation 
and algorithm as implemented and demonstrated in an 
advanced technology prototype.   Plan management issues 
and recent extensions of the approach to distributed 
planning environments are also discussed. 

Mrs. Terri Kocher 
U.S. Army HQ TECOM, AMSTE-TA-S 
APG MD 21005-5055 
Phone:   (410) 278-1461/9169 (DSN 298) 

The Use of Decision Analysis Tools iii the Joint 
Services Lightweight Integrated Suit Technologies 
(JSLIST) Program for Acquisition of Next Generation 
Chemical Protective Ensembles 

This paper reports the integration and use of 
decision analysis tools to support requirements definition, 
test planning, and acquisition decisions for a family of 
next generation chemical protective ensembles under the 
Joint Services Lightweight Integrated Suit Technologies 
(JSLIST) program. 

The JSLIST program is a coordinated 
acquisition program by the U.S. Army, the U.S. Marine 
Corps, the U.S. Air Force, and the U.S. Navy to 
develop and field the next generation chemical protective 
ensembles that meet all services' requirements and 
mission needs using common test and analysis methods. 
The JSLIST acquisition strategy includes testing to screen 
many candidates, in order to identify the highest potential 
technologies for downselection and transition to full 
scope testing, evaluation, and possible fielding. 

The JSLIST Project Managers sanctioned the 
development of a Downselection Process integrated into 
the joint acquisition strategy, the adaptation of 
commercial software to support interviews and analyses, 
and the maximization of user involvement throughout the 
process.  The JSLIST Downselection Process was 
developed to analyze Service requirements, prioritize 
decision factors, plan testing and analysis, provide a 
means to conduct analyses, and produce a normalized 
ranking of candidates relative to standard items.  The 
process incorporates principles of various decision 
support methods:   AHP, the Delphi Method, social 
science survey techniques, and software applications 
(Expert Choice and Excel).   The advantages of using the 
JSLIST Downselection Process as a decision support tool 
inqlude validity achieved through employment of expert 
inputs and proven mathematical analysis tools, and 
simplicity in terms of the hierarchy structure itself, rating 
scales, software interaction, and real time analysis and 
feedback. 

The foremost focus of the Downselection 
Process approach is to be easily understandable, user- 
friendly, and useful to decision makers, while providing 
a tool to structure and document decisions and maximize 
commonality among services.  This paper describes the 
use of decision analysis tools in the JSLIST 
Downselection Process; how the process is structured and 
implemented to accomplish these goals (including 
hierarchy development, questionnaire development and 
use, interviews, scoring functions, and use of 
downselection models); and describes the preference 
results using figures and graphics. 

Freeman Marvin 
The Analytic Sciences Corporation 
12100 Sunset Hills Road 
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Reston, VA 22090 
Phone:   (703) 834-5000/318-7900 

A Reconciliation of Multicriteria Decision Analysis 
Methodologies 

There are actually only a half-dozen unique 
methodologies used for multicriteria decision making. 
The two most popular approaches are Multiattribute 
Utility Theory (MAU) and the Analytic Hierarchy 
Process (AHP).   Proponents of these two approaches 
have failed to reach any substantial agreement on the 
relative usefulness of each approach, when one would be 
better used than the other, or how a weakness in one 
approach might be strengthened by use of the other 
approach.   The debate has degenerated in recent journal 
articles, to the point where the arguments seem to shed 
more heat than light.  We believe that much of the 
debate results from mutual misunderstanding of the 
proper application of the methods. 

The purpose of this paper is to explain the 
differences between the two methodologies in simple, 
clear language for both the analyst and decision maker 
and to report on our attempt to reconcile them by 
drawing upon the strengths of both methods to improve 
the decision-making process.   We begin this paper with a 
summary of the AGP and MAU methodologies and a 
description of the leading commercial software used to 
them.  We then describe the results of two controlled 
decision conferences we conducted to help understand the 
strengths and weaknesses of both methods.   Finally, we 
describe some concepts for blending the best features of 
both approaches into a single practical application, and 
report on the results of a third decision conference using 
an integrated approach. 

There are three key features of interest in the 
MAU approach:   interval scales, swing weights, and 
linear additive summation.   In contrast, the AHP 
approach uses ratio scales, importance weights and 
Eigenvector matrix algebra for summation.  We believe 
that the two methods offer strengths which, when 
combined, produce a more complete and useful analysis. 
For example, one approach is to use the robust and easy- 
to-elicit weighting technique of AHP but to score the 
alternatives using the interval scales used in MAU. 

The task we selected for the decision 
conferences was to rank order seven US cities in terms 
of their overall livability.   For background data, we used 
the 1993 Places Rated Almanac.   The Almanac provides 
data on 343 metropolitan areas in North America and 
compares them on 10 criteria:   living costs, job outlook, 
housing, transportation, education, Health care, crime, 
the arts, recreation, and climate. 

Vincent Neradka 
The Johns Hopkins University 
Applied Physics Laboratory 

Laurel, MD 20723-6099 
Phone:   (301) 953-5039/9540 

Measures of Effectiveness: 
Decision Making 
Abstract not available. 

Quantitative Tool for 

Bill Peace 
Expert Choice 
4922 Ellsworth Avenue 
Pittsburgh, PA 15213 
Phone:   (412) 682-3844/7008 

Team EC 
Abstract not available. 

James S. Shore 
U.S. Army Engineer Waterways Experiment Station 
Structures Laboratory 
3909 Halls Ferry Road, Vicksburg, Mississippi 39180- 
6199 
Phone:   (601) 634-2246/2309 

Demonstration and Evaluation of the Munitions Effects 
Assessment Prototype 
Abstract not available. 

Col Bruce Smith 
AF Phillips Laboratory, PL/GPV 
29 Randolph Road 
Hanscom AFB MA 01731-3010 
Phone:   (617) 377-3602/5688 (DSN 478) 

Introduction to WG 30 - Decision Analysis 
Many of the techniques used in Decision 

Analyses appear to differ in mathematical approach. 
These differences contribute to enormous disagreement 
about the applicability of one technique over another. 
This Introduction outlines common elements that underlie 
several techniques and then discusses assumptions that 
lead to apparent departures in methodology. 

Col Bruce Smith 
AF Phillips Laboratory, PL/GPV 
29 Randolph Road 
Hanscom AFB, MA 01731-3010 
Phone:   (617) 377-3602/5688 (DSN 478) 

Bootstrap Approach to Portfolio Investment 
When the amount of investment at any level is 

constrained, investment strategy need only be couched in 
terms of relative worth among investment options.  We 
have used common hierarchical methods to obtain the 
relative contributions of Technology Areas to Operational 
Needs.  These relative contributions lead to prioritization 
of the Technology Areas.  We suggest how these relative 
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contributions can be used to form a strategy for changes 
from the current technology program. 

Capt Stephen F. Sovaiko 
AFOTEC/MIL, DET 4 
4146E Bijou 
Colorado Springs, CO 80909-6899 
Phone:   (719) 554-4074/4003   (DSN 692) 

A Methodology to Assess the Contribution of the Global 
Positioning System to Air Combat Outcomes 

The Air Force has a requirement to quantify 
the force enhancement effects of military space systems, 
but no methodology currently exists for the measurement 
of their contribution to air combat outcome.  This 
research examines the Global Positioning System (GPS) 
and models its influence on air-to-ground combat.  The 
decision analysis technique of influence diagrams is used 
to identify the effects of GPS launch decisions and 
constellation size on the navigation accuracy available to 
air combatants.   The effect of accuracy variations on 
combat outcome is shown by using a value tree to 
identify the affected campaign Measures of Effectiveness. 
The study reveals that the use of GPS for navigation and 
weapons guidance results in a significant increase in 
sortie lethality that depends on the actual probabilities of 
survival, engagement, and kill for various weapon, 
platform, and target combinations.   Also, the 
simultaneous loss of several GPS satellites is shown to 
have only a moderate time-averaged effect on navigation 
and combat outcome in the Northeast and Southwest Asia 
theaters.  The methodology presented can be adapted to 
the study of other military space systems. 

Richard F. Spiegel 
John Hopkins University 
Applied Physics Laboratory 
Naval Warfare Analysis Department 
Laurel, MD 20723 
Phone:   (301) 953-5000, X-7627/5910 

Warfare Analysis: A Fusion of Expertise 
Abstract not available. 

Capt Jeffrey S. Stonebraker 
U.S. Air Force Academy 
Department of Mathematical Sciences 
2354 Fairchild Drive, Suite 6D2A 
Colorado Springs, CO 80840-6252 
Phone:   (719) 472-2610 or 4470/3135 pSN 259) 

Selecting Defense Systems Using Decision Analysis 
This paper presents the decision-making process 

in selecting Air Force defense systems.    The 
inconsistencies of this process will be addressed from a 
decision analysis perspective.   In addition, the application 

of multiobjective and single objective decision analysis to 
this decision-making process will be discussed. 

Mr. R. William Tufte 
Defense Information Systems Agency 
5201 Leesburg Pike 
FaUs Church, VA 22041-3201 
Phone:   (703) 756-4740/4759 (DSN 289) 

Use of Decision Support Tools for Migrating 
Department of Defense Automated Information Systems 
Abstract not available. 

WG 31 - Computing Advances in Military 
Operations Research 
Chair: MAJ George Stone, University of 
Central Florida 
Phone: 407-823-2111 

Dr. Mona Crissey 
Project Director for CATT TREDS 
Army Research Lab 
Human Research Engineering Directorate 
STRICOM Field Element 

Major George Stone 
Ph.D. student and Project Engineer for CATT TREDS 

Captain David Briggs 
Masters' student and Assistant Project Engineer for 
CATT TREDS 
University of Central Horida 
Phone:   407-384-3242; DSN: 960-3242 
FAX:  407-384-3243 

Rapidly Prototyping to Efficiently Use Distributed 
Interactive Simulations 

The Combined Arms Tactical Trainer (CATT) 
is the future family of training simulators which will 
meet DIS standards and bring the Army into the 21st 
Century for training, combat developments and 
operational contingency preparation.  To be ready for 
virtual battlefield training, warfighters must design and 
execute training plans that enhance unit training 
proficiency. The CATT Training Exercise Development 
System (CATT TREDS)  rapidly prototypes state-of-the- 
art technologies to link applications together in an 
intelligent, object-oriented user-fnendly system for unit 
commanders. 

CATT TREDS will provide unit commanders 
an intelligent decision support tool that will save planning 
time and automatically apply after-action review feedback 
to the training exercise planning process.   Currently, 
commanders spend hours referring to training and field 
manuals, training records, unit standard operating 
procedures and directives to develop how best to train 
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their unit most effectively under resource-declining 
conditions and limited training opportunities. 
Recognizing that future battlefield training and 
preparation will rely more and more on simulators and 
simulations, warfighters must develop training plans to 
enhance unit training proficiency, matching essential task 
lists against proper training resources.   Also, the 
assessment of the training via after-action reviews must 
be fully integrated with the training event to ensure a 
unit learns and returns to train at a higher state of 
readiness.  CATT TREDS applies state-of-the-art 
technologies to link applications together in an object- 
oriented user-fiiendly, user-accepted system designed 
especially for active Army and ARNG unit commanders 
as they prepare for training, and eventually, wartime 
tasks. 

Dr. Mary C. Fischer 
PM CATT 
ATTN: AMCPM-FAMS 
12350 Research Pkwy 
Orlando, PL 32826-3276 

Anita Adams and Gordon Miller 
The MITRE Corporation 
Phone:   407-381-8836; DSN: 960-8836 
FAX:  407-384-3250 

Aggregate Level Simulation Protocol (ALSP) - Training 
for the Future 
Training has always been extremely important to ensure 
the readiness of the United States military forces.   In 
these times of smaller budgets and streamline fighting 
forces, training is the only way to insure our military is 
ready when they are called. 

Models and Simulations are currently being 
employed to support training of personnel, including joint 
and unified command staffs.   These Service developed 
computer simulations are expensive to develop and 
require support organizations to operate.  The Aggregate 
Level Simulation Protocol (ALSP) is a research and 
development project responding to a desire to be able to 
re-use known reliable Service models to train in a Joint 
environment.   ALSP allows disparate simulations to 
interact with each other through a common, message- 
based protocol interface. Therefore, aggregate level 
simulations representing distinct segments of a battlefield 
can be connected and provide a common environment to 
support major training exercises.   An Army model, 
representing army ground operations, a Navy model, 
representing naval force operations and an Air Force 
model, representing air operations, can provide an 
integrated representation of war in a theater. 

ALSP provides computerized support for Joint 
training exercises while allowing the use of familiar 
training simulations.  The collective group of simulations 

is known as the ALSP Confederation.  This paper 
addresses 1993 and 1994 ALSP Confederation 
development and the management processes that focused 
this joint development effort. 

Donald R. Barr, Mark E. Tillman, and Steven E. Stnikel 
US Military Academy 
West Point, NY 10996 
Phone:   (914) 938-4374;    (DSN) 688-4374;   (FAX) - 

5919; 
e-mail:   fd4168@trotter.usma.edu 

A Measure of Reconnaissance 
We suggest measures of the value of 

reconnaissance based on the concept of entropy used in 
communication theory.   Bayes' formula is used to update 
the current state of knowledge about target location, as 
the reconnaissance battle proceeds.  This generally 
causes the entropy to decrease; the amount of decrease is 
a measure of the information gained. 

Donald R. Barr, Mark E. Tillman, Robert A. Kilmer and 
2LTs Charles Carpenter,   Randy Johnson, Michael Kim, 
Ed Napier, Jason Patrick, Jeffrey Palmer, Jose Polanco, 
Timothy Roach, and Kermit Threatte 
Department of Systems Engineering, 
US Military Academy 
West Point, NY 10996 
Phone:   (914) 938-4374;    (DSN) 688-4374;   (FAX) - 

5919; 
e-mail:   fd4168@trotter.usma.edu 

Developing an Unmanned, Armed Surveillance System: 
A Real Example of the Systems Engineering Design 
Process 

This paper discusses the needs and 
requirements of the future battlefield and evaluates 
whether an Unmanned, Armed Surveillance System can 
meet those needs through a top-down approach to system 
design.   Cadets at the United States Military Academy 
have developed a concept for an Unmanned, Armed 
Surveillance System and have conducted operational 
testing and other analysis on their conceptual designs 
using Janus (Army) and ProModel. Their analysis 
involved trade-offs of system parameters and force 
integration issues involving tactical employment 
considerations.   Our goal was practice Systems 
Engineering through the conceptualization and design of 
an Unmanned, Armed Surveillance System and evaluate 
its effectiveness on tomorrow's battlefield under several 
different scenarios and missions. 

Sue Romans, Mark E. Tillman and 
2LTs Jeremy Gocke, Michael Kays, and Sophia Kim 
Department of Systems Engineering, 
US Military Academy 
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(DSN) 688-2700;   (FAX) - 
West Point, NY 10996 
Phone:   (914) 938-2700; 
5919; 
e-maU:   fs2453@trotter.usma.edu 

ne 21st Century Land Warrior in Janus (Army) 
Cadets at the United States Military Academy 

have designed a concept for several variate roles of the 
21st Century Land Warrior (dismounted).   Cadets also 
conducted operational testing on their conceptual designs 
in Janus (Army).   Trade-offs of system parameters 
defining sleep deprivation and heat exhaushon were 
performed as weU.  Our goal was to evaluate the 21st 
Century Land Warrior's effectiveness on tomorrow s 
battlefield under several different scenarios and missions. 

Donald R. Barr, Mark E. Tillman, 

21LTs Jeff Leischner, Jennifer Henderson, and John 

Woodall 
Department of Systems Engineering, 
US Military Academy 
West Point, NY 10996 
Phone:   (914)938-4374;    (DSN) 688-4374;   (FAX)- 

5919; 
e-mail:   fd4168@trotter.usma.edu 

MeasurUigthe Warfightmg Value of Reconnaissance 
This paper discusses the reconnaissance needs 

and requirements of the future battlefield and evaluates 
whether selected ftiture systems will meet those needs. 
Cadets at the United States Military Academy have 
conducted unique testing of the RAH-66 and prototype 
UAVs in Janus (Army) in an attempt to measure their 
ability to gather timely and critical tactical information. 
Our goal was to evaluate methods of measuring the 
effectiveness of reconnaisance on tomorrow's battlefield 
under several different scenarios and missions. 

2LTs Ed Napier and Brent Morrow 
and Rocky H. Gay, Mark E. Tillman 
Department of Systems Engineering, 
US Military Academy 
West Point, NY 10996 
Phone:   (914)938-2700;    (DSN) 688-2700;  (FAX)- 

5919; 
e-maU:   fi-2425@trotter.usma.edu 

ne Battle of Gettysburg in Janus (Army): Tlie Second 

Day (Devil's Den) 
We have designed several civil war era 

weapons and have recreated the historical terrain of 
Gettysburg in Janus (Army).   Tactical trade-offs were 
performed and statistically analyzed for histoncal 
relevance.   Our goal was to evaluate the sigmficance ot 
several critical tactical decisions as weU as the timeUness 

of miliury actions.   Included were several tactical 
variations of the batde near DevU's Den, the Wheatfield, 

and Little Roundtop. 

Mark E. Tillman and John Melendez 
Department of Systems Engineering, 
US Military Academy 
West Point, NY 10996 
Phone:   (914)938-2700;    (DSN) 688-2700 
e-maU:   fj9629@trotter.usma.edu 

A Multi-User, Multi-Processor Configuration for Janus 

(Army) Using SUN-OS .   ■ „.A 
At the US MiUtary Academy we have designed 

a user environment utilizing SUN hosts and HP X- 
terminals for Janus (Army).   Nine processors are 
avaUable for use by over 30 user accounts which often 
include 6-8 scenarios running simultaneously.  We have 
developed an integrated environment for cadets to use 
PCs (DOS and UNIX (LINUX and SCO)), Mulu- 
processor SPARC-Servers (SUN), and X-Terminals (HP) 
to run Janus and JEDA (Janus Enhanced Data Analyzer) 
and many PC appUcations.  We have also configured a 
486 PC sporting X-emulation software to run Janus 

(Army). 

Majors  David Votipka, Bruce W. Radford and Steven 

Eschenbacher 
HQ USAFE/WPC-DOJ 
UNIT 3050 BOX 20 
APO AE 09094 
Phone:   011-496-31-536-6501 
DSN:  489-6217 
E-MAIL:   votipka@ramstein-wpc.af.mil 

The WPC SAM Lethality Methodology 
Abstract not available. 

WG 32 - Advanced Analysis, Technologies 
and Applications 
Chair: Hans Tallis, MITRE 
Phone: 703-883-5329 

Mary Fischer 
PM CATT 
Attn:   AMCPM-FAMS 
12350 Research Pkwy 
Oriando, FL  32526-3276 
Phone:   407-381-8836; DSN 960 
FAX:   407-384-3250 

Aggregate Level Simulation Protocol (ALSP) - Training 

for the Future . 
Training has always been extremely unportant 

to ensure the readiness of the United States military 
forces    In these times of smaUer budgets and streamhne 
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fighting forces, training is the only way to insure our 
military is ready when they are called. 

Models and Simulations are currently being 
employed to support training of personnel, including joint 
and unified command staffs.   These Service developed 
computer simulations are expensive to develop and 
require support organizations to operate.  The Aggregate 
Level Simulation Protocol (ALSP) is a research and 
development project responding to a desire to be able to 
re-use known reliable Service models to train in a Joint 
environment.   ALSP allows disparate simulations to 
interact with each other through a common, 
message-based protocol^ interface.   Therefore, aggregate 
level simulations representing distinct segments of a 
battlefield can be connected and provide a common 
environment to support major training exercises.   An 
Army model, representing army ground operations and a 
Air Force model, representing air operations, can 
provide an integrated representation of war in a theater. 

ALSP provides computerized support for Joint 
training exercises while allowing the use of familiar 
training simulations.   The collective group of simulations 
is known as ALSP Confederation.   The 1993 ALSP 
Confederation was composed of three Service models: 
USA Corps Battle Simulation (CBS), USAF Air Warfare 
Simulation (AWSIM), and USN Research, Evaluation, 
and Systems Analysis (RESA) model.   This ALSP 
Confederation provided an integrated simulation system 
to support Exercise Ulchi Focus Lens 93 (UFL93) for 
US Forces in Korea. 

The paper will address ALSP Confederation 
development, and the management processes that focus 
this joint development effort.   The 1993 ALSP 
Confederation development will be used as an 
illustration. 

Dr. John Gilmer 
Wilkes University 
PO Box 111 
Wilkes-Barre, PA   18766 
Phone:   (717) 237-6837 

Managing Uncertainty Explicitly in Simulation 
Simulation of complex subjects such as military 

engagements is subject to a "chaotic" response,  where a 
seemingly insignificant change in a parameter can 
produce dramatically different outcomes.  This extreme 
sensitivity is due to the presence of nonlinear processes, 
especially decision making, and seems to be 
characteristic of the reality represented and not just an 
artifact of simulation. This problem makes the use of 
simulation in studies more difficult, because traditional 
sensitivity analyses may not be valid given a chaotic 
system response.  This paper suggests that the 
management of this uncertainty be made part of the 
simulation system, and that accountability for why a 

simulation produces a variety of outcomes be explicitly 
tracked. Thus, the operation of the simulation system 
would produce not only a variety of results, but 
probabilities and confidences associated with those 
results. This is in contrast with the current approach of 
attempting to determine probabilities and confidences by 
statistical means that may not be valid in the face of 
chaos, or unaffordable. There are several technical 
challenges to doing so:   A simulation system must be 
able to automatically create new replications at important 
decision points or other critical events that produce 
different simulation trajectories. The system must be able 
to distinguish which such critical events are capable of 
producing significantly different outcomes and which 
produce random effects whose combination tend toward a 
mean, otherwise such a system would be drowned in a 
combinational explosion of self created replications. It 
must be possible to recognize when there is no 
significant difference between replications, so that they 
can be combined to minimize the number of simulation 
replications. Finally, some of the procedures for 
performing these fimctions  appear to lend themselves to 
parallel processing, special hardware, or both.  This 
paper explores these issues, and suggests a plan of study 
to determine the practicality of the approach. 

James Shore 
USA Engineer Waterways Experiment Station 

Demonstration and Evaluation of the Munitions Effect 
Assessment Prototype 
Abstract not available. 

Karen Okagaki 
SAIC 
MSC-3 
10260 Campus Point Drive 
San Diego, CA 92121 
Phone:   (619) 546-6515 

An Expert Systems Approach to Automated Test 
Planning 
Abstract not available. 

MAJ Mark S. Woempner 
Army IMSC 
Phone:   (703) 697-3210 

Blacksmith, the Army Flow Model 
Abstract not available. 

Brian R. McEnany 
SAIC 
1710 Goodridge Drive, MS Tl-7-2 
McLean, VA 22102 
Phone:   703-734-5849;   FAX:  703-821-1037 
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CCTT SAP Functional Analysis 
Abstract not available. 

Michael O. KeUey 
US Army Armor School 
Attn:  ATSB-SBZ-B 
Building 1468-A, Room 304 
Fort Knox, KY 40121-5220 
Phone:   (502)624-2505 

Training and Leader Development Simulation Plan for 

Mounted Warfighting 
Simulation - whether stand-alone, appended, 

computer-driven or embedded is the way the Total Force 
(Soldier through Corps and beyond) will r-^hearse for 
combat in the future, operation Just Cause, the faU of the 
BerUn WaU, operation Desert Shield/Storm, the 
dissolution of the Soviet Union dramatic events - 
however the world is still a dangerous place to bve and 
America's response - contingency operations - is the 

order of the day. . 
Department of Defense (DoD) needs to train 

and synchronize the total force to maximize the 
synergism of the total force's capability. However, DoD 
wiU be unable to train in the fiiture as it has in the past. 
Environmental concerns, reduced budgets, higher 
training costs, more complex weapons systems requiring 
increased land and range requirements for traimng, wiU 
force us to reconsider how we train the total force. 
Training at the joint level with the integration of coaUhon 
forces heretofore executable only on a Umited scale may 
be unexecutable in the future except in simulation. 

Given Contingency Missions, the CATS 
simulation plan focuses on the Maneuver Brigade Task 
Force. This requires the integration of CBl/Cb/u&a, 
Heavy/Light/SoF, Air Force/Navy/USMC and AUies. 
The simulation plan allows leaders and staffs to identify 
Courses-of-Action in response to the contingency, 
develop the METL and train it in the time available, 
design the correct force structure, train the courses of 
action, and evaluate units prior to deployment. 
Therefore, simulation, in the future, not only trains m 
the traditional sense, it necessarily becomes a combat 
rehearsal system. WARSIM 2000 captures this vision. 

In the future and even now, time and space are 
the critical limitations on training. In the fourth 
dimension time and space are overcome - simulation 
provides additional time to the unit by saving the time 
required to prepare and move to the field. Further, m 
simulation STXs can be renin and modified until the unit 
attains proficiency. This saves the time required to move 
the unit back to the start point and the brass on the 
ground and the ground torn up by acceleration or neutral 
steer does not give away the point along the course 
where actions occur. The maturation and mimatunzabon 
of our simulation will aUow the force to embed the 

current TADSS capability in the weapons system. This 
will allow units to train in peace time using the same 
training devices as they train in war. When r^onsntuting 
crews and units, the devices the NCOs and officers used 
to train their units in peace time wiU be with the umt m 
time of war available for training and rehearsals. 

AdditionaUy, to tailor, train and sustain the 
total force for contingency missions under different 
conditions and situations and to train tasks and events 
which are inherently too dangerous for our people and 
destructive to our equipment fiirther exacerbates the 
current training challenge which future simulation 

overcomes. ..... 
Given the state of simulation described above, 

commanders may be able to visually synchronize the 
battlefield thereby bringing to bear aU the complex and 
multi-faceted weapons systems at the right time and the 
right place to destroy the enemy quickly with mimmum 
loss of or risk to American fighting forces. " 77ie 
leveraging offiilly integrated and internetted 
state-of-the-art infonnation and communicattons systems 
will enable com,nanders to control forces, synchronize 
effects achieve near total situation awareness, rapidly 
pass infonnation to the correct echelon and move about 
the battlefield - and, most importantly, command. The 
CATS briefing slide, fiiU size and in color at TAB A 
(SUde 2) depicts graphically the complexity of 
synchronizing the battlefield. 

This graphic visuaUy shows the great number 
of variables and constraints which go into C31 when 
viewed across the operational continuum from the Corps 
level The brigade and below battle is only a part of the 
Corps fight. Additionally, there are the operations being 
conducted beyond the FEBA, to include the vertical 
integration of airspace requirements and the video  digital 
and communications information from sateUites. A lot of 
information to assimilate, hopefuUy, in near real time to 
make the best C31 decisions. Leaders and staffs must 
visuaUze the battlefield with varying degrees of fideUty 
depending upon their echelon - simulation currendy can t 
provide this total picture. Leaders and staffs must 
understand the commander's intent, visuahze how the 
battle plan will unfold, capitalize on the dynamics ot 
synchronization, and gain the warfighting confidence to 
exploit opportunities on the battlefield. 
Simulation/simulators currently only provide the forward 
edge of the battlefield - battalion and below with brigade 
interaction. In the fiiture, using simulation or virtual 
reaUty/altered presence technology the real time 
visualization of the battlefield in 3-D will be attainable. 
At that juncture, we may for the first time reahze and 
fiiUy appreciate the synergism of synchromzed combat 

^°^''^'    The vision describe in this draft document has 
greater appUcability than just to combat and peace 
keeping missions. Imagine if a simulation of this scale, 
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with its capability were available to the Federal 
Emergency Management Agency (FEMA). By example, 
this simulation may tell combat leaders the best 
course-of-action to resolve a contingency and the priority 
of combat capability from the first scout's point-of-entry 
to the Corps proper; then, couldn't the same simulation 
prioritize for disaster relief officials the first medics 
point-of-entry through the follow-on civil engineers and 
reconstruction specialists requirements for hurricane 
Hugo/Andrew or an earthquake in San Francisco? The 
key to the future as described in the paper is to leverage 
technology to determine the best and most appropriate 
response to any emergency situation, national defense or 
otherwise. 

Mark Axtell 
VEDA Incorporated 
5200 Springfield Pike, Suite 200 
Dayton, OHN   45431 
Phone:   (513) 253-4770 

Algorithms for Pattern Theory 
Abstract not available. 

Ronald G. Madrid 
LANL 

important that the DOD community also understand the 
bounds on the operational performance of this 
technology.   In particular, it is of interest to understand 
how delays of "latencies" between remote simultaneous 
events are determined.  These are dictated by the level of 
the operformance of the hardware and software 
components of a simulation network.  Quantitative 
analysis applying queuing theory can estimate the 
aggregate performance of a networked distributed 
simulation—a "confederation"   from the parameters that 
describe the performance of components.  Such analysis 
also can be used to determine the requirements for Hie 
performance of therse components to achieve desired 
aggregate performance goals.  This presentation will 
discuss and differentiate simulations—or "actors"—in the 
confederation.   The presentation also discusses analysis 
to establish quantitative requirements on the 
confederation components to permit them to keep 
latencies below target thresholds.  Qualitative conclusions 
about desirable characterisitics for distributed interactive 
simulation condederations are discussed based upon these 
analyses.  The present analysis only considers hard real- 
time distributed interactive simulations, such as those 
described by the IEEE protocal 1278.  Subsequent, 
separate analyses will consider time-managed distributed 
interactive simulations. 

Explosive Ordnance Disposal Information Search, 
Retrieval, and Delivery System 
Abstract not available. 

WG 33 — Modeling Simulation and 
Wargaming 
Chair: Michael G. Minnick, Martin 
Marietta 
Phone:  609-722-7741 

EUenbogen, Ph.D. George Zoner and James C. 
The MITRE Corporation 
7525 Colshire Drive 
McLean, VA 22102 
Phone:   (703) 883-5930 

Simulations Quantitative Performance Bounds and 
Requirements Analysis for Hard-Real-Time Distributed 
Interactive Simulations 

Networks of distributed interactive simulations 
that communicate with each other through standard 
protocols show considerable promise to improve the 
realism and cost effectiveness of military simulation. 
Projects have been initiated to use distributed interactive 
simulations to support military training, analysis, 
research, acquisition, and test and evaluation.   Current 
investment and efforts to rush this new technology into 
operational use are understandable.   However, it is 

Dr. John B. Gilmer 
Wilkes University 
Wilkes-Barre, Pa 18766 
Phone:   (717) 237-6837 

Managing Uncertainty in Simulations 
Simulations of comples subjects such as 

military engagements is subject to a chaotic response, 
where a seemingly insignificant change in a paramenter 
can produce dramaticlly different outcomes,  this extreme 
sensitivity is due to the presence of non-linear processes, 
especially decision making, and seems to be 
characteristic of tjhe reality represented and not just an 
artifact of simulation,  this problem makes the use of 
simulatin in studies more difficult, because traditional 
sensitivity analysis may not be valid given a chaotic 
system response,  this paper suggestes  htat management 
of this uncertainty be made part of the simulation system, 
and that accountability for why a simulation produces a 
variety of outcomes be explicitly tracked.  Thus, the 
operation of the simulation system would produce not 
only a variety  of results, but probabilities and 
confidencies associated with those results.  This is in 
contract with the current approach of attempting to 
determine probabilities and confidencies by statistical 
means that may not be valid in the face of choas, or 
unaffordable.   There are several technical challenges to 
doing so:   A simulation system must be able to 
automatically create new replications at imoportant 
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decision points or other critical events that produce 
decision poinib        _._t-ries    the system must be able 
different simulation trajectories.  ui<= »>        „,„,uip of 
to distinguish which such critical events are capable of 

producing significantly different ""^-^-Jj,''^,^,,, 
nroduce random effects whose combinations tend towara 
produce ranuui drowned m a 
9 mean, otherwise such a system wuuiu 

ephcations.  FinaUy. some of the P^-^"-!^; ,^^^ ^ 
performing these functions appear to 1«"J tj^-"^^ «^ *° 
parallel processing, special hardware of both,  tius 
paoper eW^ ^ese issues and suggests a plan of study 
,0 determine the particaUty of the approach. 

William Hattaway 
Technical Director, OSD Joint Air Defense 
Operations/Joint Engagement Zone 

Joint Test Force 
EgUn AFB, FL 32542-6805 
Phone:   (904)882-8426 

JADO/JEZ Simulatin of Air Defense Operations 

Abstract not available. 

Louie Dominguez, RandeU Parish, Fernando Pena, Susan 

r.allowav. and Robert Bowen 
?RADOC Analysis Center-WhiteSands MissUe Range 
mUe sands NlLue Range. NM 88002-5502 

Phone:   (505)678-5794 

A Methodology to Assess the Effects of Chemical and 

Biological Weapons in the BattlefuU 
Dispite the dissolution of the USSR, \he 

unprecedented victory of the Allied Forces during Desert 
sXm and other continuing changes m the world, the 
p oUTerltion of weapons of mass destruction (Chen^cal 
Td Biological) is becoming one of ^e most senous 
security threats that the US will confront,   the -Th^*; 
WorW nations without significant conventional mihtary 
Tower L now able to develop chemical and biologica 
waXads.   As the possibility of US contingency forces 
becoming exposed to chemical and biological (CB) 
effect continues to grow, analytical tools are required to 
supptrt Ae various elements of the DOD commumty as 
S address the issues of weapons of -ss desmiction 
WMD).   The JANUS interactive model IS bemg 
Eo ed into such a tool.  JANUS is a two-de^ model 
^hich is a high-resolution stochastic force-on-force 
Lulation deopicting the various --bat systems 
operating in specified scenarios.  TRAC-WSMR '^ 
currently in the process of improving the C^ emulation 
capabilities of JANUS.  This paper focuses on *e 
methodlology that is being used m this effort,   the 
":h.^cal approach of this effort if to integrate existing 

methodologies for representing the effects of WMD and 
Lir unique effects on personnel performance and 
t^JZl a constructive combat simulation   The mam 
LlTm be to incorporate the VLSTRACK chjnuc^ 
cloud trandport and diffusion model mto JANUS.  This 
effort willTroduce a version of JANUS capable of 
poSayTg agent clouds, cloud travel, cloud dissipation. 
ZTuZlJn levels, casualty effects  point detec^r 

c pabiUty, and effects of CB protective ^^^^^^^^ 
personnel performance will be incorporated mto JANUS. 

Michael Johnson 
Department of Operations Research 
Naval Postgraduate School 
Monterey CA 93943 
Phone:   (408)375-9706 

Quantifyhtg The Value of Reconnaissance Using 
Lanchesterian Type Equations 

This paper presents a mentod to quantity me 
value of reconnaissance for both direct and indirect &e 
Weapons for the defense in sector batde scenario.  The 
nSester area fires model  and the Helmbold equaUons 
t:    mo   fied to aUow the lethathty of the defending 

Wi* information from a computer datab-e^J^^^fro- 
rtie COM AN model, maximum Ukehhood atmtion rate 
idm°e^tere calculated for both red -d bluefor- for 
L heavy defensive battles conducted at the Army s 
Son'^raining Center.   In each battle the red force 
Son rate was fit to a curve which represented a 
^STenUge of blue's fuU potential, represented here by 
Sie sTuafe law.  Using this model of combat simlation, 

and with come preUminary work -'^'--P-;^^; 
wstems  one could implement a change in blue s 
Smgence assets and then pprovide a quantitative 
Measure of the effect that this had on the outcome of the 

batde. 

LCDR Michael Tnielove 
OPNAV (N85) 
2000 Navy Pentagon 
Washington D.C. 20350-2000 
Phone:   (703)697-1450 

-...From the Sea" strategy on four key operational 

capabilities: 
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A. Command, control, communications, 
computers, intelligence, and 
surveillance (C4I/Surveillance) 

B. Battlespace dominance 
C. Power projection of joint forces, and 
D. Force sustainment 

Within this strategy the Expeditionary Warfare Division 
(N85) must understand and analyze broad but related 
warfare areas: amphibious warfare, shallow wate anti- 
diesel submarine warfare, mine and anti-mine warfare (to 
include surf, land, deep and shallow water mines), navel 
special warfare, riverine warfare, and maritime 
prepositioning forces.   Expeditionary warfare is complex 
but can be made more understandable usinmg computer 
models and simulations to document and analyze 
solutions to specific problems.   Modeling and simulation 
provides a scientific approach with a documented, 
repeatable audit trail to: 

establish requirements, 
identify appropriate force mixes, 
evaluate concepts and alternatives, 
assess sustainability, 
determine weapon system specifications, 
provide training, and 
provide decision aid support to the deployed 
commander. 

This paper discusses requirements for modeling and 
simulation and how modeling and simulation can be 
applied to better understand thje problems and issues of 
expeditionary ewarfare.   Attributes of models used to 
simulate specific warfare areas are discussed and why it 
is desired to have a federation of models that work 
synergistically.   Paper emphasizes compliancy with the 
common operating environment and the Navy's 
modeling and simulation master plan. 

Anthony Beverina 
Kaman Sciences Corporation 
2560 Huntington Ave 
Alexandria VA 22303 
Phone:   (703) 329-7165 

Chemical and Biological Weapons and DIS 
Abstract not available. 

Anne Vopateck, PhD 
Defense Nuclear Agency 
6301 Telegraph Rd 
Alexandria VA 22310-3398 

The Virtual Interactive Target (VIT): 
Realistic Phenomonology in DIS 
Abstract not available. 

A Step Toward 

Dean S. Hartley, Kara L. Kruse, A. John Martellaro, 
Stephen L. Packard, Benjamin Thomas, Jr., and Victoria 
K. Turley 
Data Systems Research and Development Program 
1099 Commerce Park 
Oak Ridge TN 37830 
Phone:   (615) 574-7670 

An Independent Verification and Validation of the 
Future Theater Level Model Conceptual Model 

Matin Marietta Energy Systems, Inc. is the 
Management and Operating Contractor or the 
Department of energy's Oak Ridge National Laboratory 
and other Oak Ridge Federal Facilities.  The Data 
Systems Research and Develo[ment (DSRD) Program is 
the unit of Energy Systems with principal responsibility 
for data systems work performed for other federal 
agencies, such as the Department of Defense.   DSRD has 
considerable expertise in combat modeling, simulation 
and gaming and in performing independent verification 
and validation of combat models.   Because of our 
expertise and our independence with regard to the Future 
Theater Level Model (FTLM), the Joint Stoff/J-8 asked 
and received from the Department of Energy our aid in 
performing an independent verification and validation 
study of the FTLM. 
We subjected the conceptual design of the FTLM to 
those tests that we thought appropriate to its design 
stage, to its purpose as an analytical combat model, and 
to its capabilities as specified in the Mission Needs 
Statement.   The conceptual design passed those tests. 
We recommend that its development be continued. 

Because this recommendation is positive, we 
recommend increased attention in the areas of design of 
model input and output support and decision logic 
creation.  We also recoimmend the institution of informal 
configuration management control.  These steps are 
appropriate as the model moves to a more complex and 
costly statge of development.  We ftirther recommend 
continuation of the planned integration of independent 
verification and validation into the FTLM design and 
construction process. 

The presentation  will briefly describe the 
FTLM (as it is conceived), the techniques used for 
Verification and Validation of a model concept, and the 
results of this process. 

Michael W. Garrambone 
VEDA Incorporated 
5200 Springfield Pike 
Suite 200 
Dayton OH 45431-1255 
Phone:   (513) 476-3516 

An Independent Verification and Validation of the 
Future Theater Level Model Conceptual Model 

Lanchester on Lanchester 
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It is true that over 75 years ago a British 
automaotive and aeronautical engineer was bold enough 
to publish the results of his investigation on the military 
applications of aviation (at a time when flying had only 
just been proven possUbe).   And it is also true, that this 
individual's theories stand today as the cornerstones of 
"equations of combat", and are considered to be amongst 
the most valuable analytical contributions to the art of 
war.  But to those who have been terrorized by the 
academic references or rely on his equations (the 
algorithms which drive the attrition process in our many- 
on-many combat simulation models) a description of 
Lanchesters actual thoughts have never really been 
presented.   Despite the numerous references and devilish 
derivations based on his famous equations, we have 
perhaps lost out on the mindset and content of 
Lanchester's basic work.  And so to remedy this 
shortfall in information, to answer the question, "What 
exactly did Lanchester say?", this paper examines in an 
interesting and enlightening tone the recorded thoughts of 
one of the most important contributors to the use of 
combat modeling and simulation in modern analysis. 
The paper discusses the then (1917) envisioned strategic 
and tactical uses of airpower, weapon effectiveness 
analysis, and issues in reconaissance and combined arms 
operations.   It discusses Lanchester's concepts on 
aviation command, control, and logistics; the national 
and political implications associated with airpower 
developments; and one man's vision on the importance 
of battle space dominance. 

David Rausch 
Northrop Corporation NATDC 
8900 E Wshington Blvd 
N410/XA 
Pico Rivera, CA 90660-3737 
Phone:   (310)948-9224 

Statistical Considerations for Monte Carlo Simulations 
Abstract not available. 

Jeffrey Kline, LCDR, USN 
Naval Forces Division 
Office of the Director, Program Analysis and Evaluation 
1800 Defense Pentagon, Room 2D312 
Washington, D.C. 20301-1800 
Phone:   (703) 697-0064 

Impact of Computer Models in DoD Upper-Level 
Decision Making and 
Force Structure Analysis 
Abstract not available. 

Wanda Phillips 
Booz-Allen & Hamilton, Inc. 
4001 N. Fairfax Dr., Suite 650 
Arlington, VA 22203 
Phone:   (703) 528-8080 

77»c Modeling of Signature Reduction, Active and 
Passive Countermearures in the CASTFOREM 
SimulaHon to Evaluate Armored Vehicle Survivabilify. 
Abstract not available. 

Mary C. Fisher PhD 
Project Director for ALSP 
Product Manager, Family of Simulations 
Project Manager, Combined Arms Tactical Trainer 

Phone:   (407) 381-8836 

Aggregate Level Simulation Protocol (ALSP) - Training 

for the Future 
Training has always been extremely important 

to insure the readiness of the United States military 
forces.   In these times of smaUer budgets and streamlined 
fighting forces, training is the only way to insure our 
military is ready when they are called. 

Models and Simulatins are currently being 
employed to support training of personnel, including joint 
and unified command staffs.   These Service developed 
computer simulations are expensive to develop and 
require support organizations to operate.  The Aggregate 
Zlevel Simulation Protocol (ALSP) is a research and 
development project respoonding to a desire to be able to 
re-use known reliable Service models to train in a Joint 
environment.   ALSP aUows disparate simulations to 
interact with each other through a common, message 
based protocoUnteface.   Therefore, aggregate level 
simulations representing distinct segments of a batUefield 
can be connected and provide a common environment to 
support major training exercises.   An Army model, 
representing Army ground operations a Navy model, 
representing naval force operations and an Air Force 
model, representing air operations, can provide an 
integrated representation of war in a theater. 

ALSP provides computerized support for joint 
training exercises while allowing the use of familiar 
training simulations.   The coUective group of simulations 
is known as the ALSP Confederation,   the 1993 ALSP 
Confederation was composed of three Service models: 
USA Corps Battle Simulation (CBS), USAF Air Warfare 
Simulation (AWSIM), and USN Research, Evaluation 
and Systems Analysis (RESA) model.  This ALSP 
Confederation provided and integrated simulation system 
to support Exercise Ulchi Focus Lens 93 (UFL93) for 
US forces in Korea. 

The paper will address ALSP Confederation 
development and the management process that focus this 
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joint development effort,   the 1993 ALSP Confederation 
development will be used as an illustration. 

Patrick D. Allen 
RAND 
PO Box 2138 
Santa Monica, CA 90407-2138 
Phone:   (310)393-0411 

Non-Monotonic Effectic in Models with Stochastic 
Thresholds 

Dewar, Gillogly, and Juncosa demonstrated the 
presence of non-monotonic results in even simple combat 
models that include thresholds.   We investigated whether 
or not non-monotonic behavior would remain when 
stochastic thresholds replaced deterministic thresholds. 
In this work, we demonstrate that stochastic thresholds 
do not eliminate non-monotonic effects, and can even 
make them worse when compared with deterministic 
model outcomes. 

Chuck Sadowski 
VEDA Incorporated 
5200 Springfield Pike 
Suite 200 
Dayton OH 45431-1289 
Phone:   (513) 253-4770 

Non-Monotonic Results in a Stochastic Simulation 
Abstract not available. 

Joseph J. Molitoris 
Center for Naval Analyses 
PO Box 16268 
Alexandria, VA  22302 
Phone:   (703) 824-2676 
Naval Operational Modeling of Mine Countermeasures 
Abstract not available. 

Edward O'Donnell 
Medical Information systems and Operations Research 
Department 
Naval Health Research Center 
San Diego CA 

Analysis of Combat Troop Casualty Rates for 
Implementation 
in a Forcasting Simulation Model 
Abstract not available. 

Lounell Southard 
US Army TRADOC Analysis Center 
White Sands Missile Range, NM 88002 
Phone:   (505) 678-1461 

Battlefield Combat Identification system-Near Term 
(BCIS-NT) Cost and Operational Effectiveness Analysis 
(COEA) 

The problem of friendly fire casualties has been 
documented throughout history.  However, during 
Operation Desert Shield/Storm the number of friendly 
fire casualties (24 per cent) far exceeded the average 
amount in previous conflicts.  As a result of lessons 
learned in Desert Storm (decreased visibility due to 
dust/smoke, misidentification of targets, etc.), the Army 
Chief of Staff directed that a task force be formed to 
investigate and improve combat identification.   A major 
outcome of this task force was to pursue development of 
a combat identification device for ground to ground and 
air to ground (rotary wing only) platforms that could be 
fielded by 1995. 

In support of this BCIS-NT program, a General 
Officer Steering Committee selected a millimeter wave 
question and answer technology to meet requirements for 
the combat identification device based on technology 
demonstration and analysis performed by the task force. 
Subsequently, HQDA, DAMO-FD (study sponsor) 
required a cost and operational effectiveness ana;ysis 
(COEA) be conducted to determine if a millimeter wave 
(MMW) BCIS could reduce fratricide without decreasing 
combat effectiveness.   Five MMW systems were 
compared in the COEA; three had range resolution 
around the interrogated target while the remaining two 
relied solelyon interrogating the entire beam width.   Both 
45 mil and 22 mil beam widths were investigated. 

The basic approach to this study was to conduct 
a technology review, followed by an effectiveness 
analysis, a cost analysis and a training impact analysis. 
The technology review compiled fratricide results from 
several sources, to include both historical acconts of 
battles and "simulated fratricide" occurring at the two 
Army training centers (Ft. Irwin, CA and Grafenwohr 
GE).   Combat effectiveness was determined by using a 
noninteractive combat simulation (CASTFOREM) to 
study the effects of the five MMW BCIS on battle 
outcome.  The cost analysis compared the cost of fielding 
different BCIS variants, and determined the variations in 
the costs of fielding one of them to one, two, or four 
divisions, with and without inclusion on rotary wing 
platforms.   The training analysis consisted of a survey of 
the affected Army schools to determine BCIS impacts on 
the training subsystem. 

The principal results of the study were as 
follows: 

Any BCIS-NT alternative reduces 
direct fire fratricide 
In a high fratricide situation, BCIS 
can improve Blue combat 
effectiveness 
non-ranging BCIS variants provide 
significant protection to the enemy by 
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misidentifying Red vehicles as Blue, 
and 
Impact on training is minimal. 

Dennis Lester, LTC USAF 
USAF Air Warfare Center 
1655 First Street, SE, Suite 216 
Kirtland AFB, NM 87117-5617 
Phone:   (505) 846-1472 

Theater Air Command and Control Simulatin Facility 
(ACCSF) 

The TACCSF Facility is a national asset 
operated by the Air Force, with Army participation, and 
is a resource available for use by any US or Allied 
agency.  Typical applications which the facility supports 
include, but are not limited to: 

Development and refinement of new 
system reuirements, concepts, tactics, 
plans and procedures. 
Systems integration/interoperability. 
Planning, scoping, and rehearsing live 
operatins, 
Extending the results of live operatins 
into larger scenarios 

Air Combat Command (ACC) has designated 
the TACCSF as the primary operator-in-the-Ioop 
simulation facility for theater missile defense (TMD) 
studies.   The Air Force conducted a TMD test at 
TACCSF in February 1993 to analyze timelines and 
accuracy of information flow and launch point 
determination for attack operations.   More complex live- 
simulated mixed activities are scheduled for FY94.   The 
TACCSF is currently linked to the National Test Facility 
(NTF) and the Advanced Research Projects Agency 
(ARPA) WARBREAKER Simulatin Facility.   Distributed 
Interactive Simulation (DIS) protocols are used to 
exchange information between the simulations.   The 
TACCSF will soon be linked to other joint simulations to 
create the neccessary architecture to conduct studies, 
rehearse live fire demonstratins and exercises, and train 
crews in this critical mission area. 

Larry L. Daggett, PhD 
US Army Waterways Experiment Station 
Hydraulics Laboratory 
Vicksburg MS 
Phone:   (601) 634-2259 

Simulation of Inland Waterways Traffic Systems as a 
Lines of Communications Component in OCONUS 
Sustainment Operations 
Abstract not available. 
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Schedule for the 62nd MORSS 

Tuesday, 7 June 1994 

0700 0830 Registration 

0715 0815 WG Chairs/CoChairs Warm-Up 

0830 1000 Plenary Session 

1030 1200 Special Sessions I 

1200 1330 Tutorials/Lunch 

1330 1500 IstWGSession/CG'sII/IV 

1530 1700 2nd WG Session/CG's I/II 

1715 1900 Mixer 

Wednesday, 8 June 1994 

0700 0800 Town Hall Mtg WG/CG Chairs 

0830 1000 3rd WG Session/CG III 

1030 1200 Special Sessions II 

1200 1330 Tutorials/Lunch 

1330 1500 4th WG Session 

1530 1700 5th WG Session 

1830 2100 Western Barbecue 

Thursday, 9 June 1994 

0830 1000 6th WG Session 

1030 1200 7th WG Session/CG's II/V/VI 

1200 1330 Tutorials/Lunch 

1330 1500 8th WG Session/CG's II/III 

1500 1530 WG Chairs/CoChairs Wrap-Up 

1530 1700 9th WG Session 
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Military Operations Research Society (MORS) 

Trip Report 
Executive Summary 

• Meeting Purpose 

The annual meeting of MORS provides a forum to discuss the Operations 
Research requirements and analysis necessary for the DOD. A paper on a Confidence 
Assessment process for Modeling & Simulation was prepared and presented at this 
conference. The conference was held at the US Air Force Academy in Colorado Springs, 
CO. 

• Participants 

The MORS conference was attended by representatives of all military Services, 
Federally Funded Research & Defense Agencies (FFRDC), National Labs, and numerous 
contractors supporting the DOD. Mr. Daniel C. Holtzman, Vanguard Research Inc. 
attended and presented a paper on M&S Confidence Assessment. 

• Agenda 

See Attached. 

• Discussion 

The Presentation on the BMDO Confidence Assessment process went very well. 
There was a lot of discussion and request for information from the audience. 

• Conclusions 

This is a worthwhile conference for BMDO to be involved in, not just from the 
Modeling and Simulation aspect but from the larger BMDO picture. 

• Actions Required 

Their were requests for more detailed data regarding the CA process. BMDO 
should make this material available to the other DOD agencies and the military services. 
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